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(5 7) Abstract: 

PURPOSE: To obtain a low-cost liquid crystal display device which is 
applicable to liquid crystals of a high-speed response mode and is 
applicable to a large- screen display by using a substrate for a display 
device including switching elements and a function layer composed of 
an org -inorg. hybrid glass on a substrate. 

CONSTITUTION: The substrate 21 for the display device includes the 
switching elements and the function layer at least partly composed of 
the org.-inorg. hybrid glass on the substrate. The function layer is 
formed by patterning the parts having >2 kinds of the functions varying 
in electrical properties or optical properties in one layer. The material of 
these parts consists of the org -inorg. hybrid glass. The method for 
forming the patterns on the function layer is executed by applying a 
resist 22 on the substrate (array substrate) 21 for the display device, 
irradiating the desired parts (the parts to be imparted with the 
functions) with UV rays to form latent image on the resist. The array 
substrate 21 is then dipped into a dipping liquid 24 and the array 
substrate 21 is heated after this dipping stage to selectively vitrify the 
exposed parts to form oxide 25. 
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-* * NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for displays characterized by providing the switching element prepared on the 
substrate, and the stratum functionale by which at least the part is constituted from organic-inorganic 
hybrid glass. 

[Claim 2] The liquid crystal display characterized by providing the liquid crystal layer prepared between 
the array substrate with which at least the switching element and the part which were prepared on the 
substrate contain the stratum functionale which consists of organic-inorganic hybrid glass, the opposite 
substrate arranged so that said array substrate may be countered, and said array substrate and said 
opposite substrate. 

[Claim 3] The process which forms a switching element on a substrate, and the process which forms a 
polysilane layer on said substrate, The process which irradiates ultraviolet rays at said polysilane layer, 
and forms the latent image of a pattern in the exposure section, The manufacture approach of the 
substrate for displays characterized by immersing this substrate in dipping liquid and providing the 
process which makes the ingredient of said dipping liquid permeate said exposure section, and the 
process which is made to vitrify said exposure section with heating, and is used as organic-inorganic 
hybrid glass. 

[Claim 4] The process which forms a switching element on a substrate, and the process which forms a 
polysilane layer on said substrate, The process which irradiates ultraviolet rays at the electrical 
installation part of the pixel electrode in said polysilane layer, and said switching element, and forms the 
latent image of a pattern in the exposure section, This substrate is immersed in the dipping liquid 
containing at least one chosen from the group which consists of a conductive particle, an In complex, 
and an Sn complex. The process which makes the ingredient of said dipping liquid permeate said 
exposure section, and the process which forms the current carrying part which is made to vitrify said 
exposure section with heating, and consists of organic - inorganic hybrid glass, The manufacture 
approach of the substrate for displays characterized by providing the process which forms a pixel 
electrode on the stratum functionale containing said current carrying part. 

[Claim 5] The process which forms a switching element on a substrate, and the process which forms a 
polysilane layer on said substrate, Ultraviolet rays are irradiated at the part used as the pixel electrode 
in said polysilane layer. This substrate is immersed in the dipping liquid containing at least one chosen 
from the group which consists this substrate of a conductive particle, an In complex, and an Sn complex. 
The manufacture approach of the substrate for displays characterized by providing the process which 
makes the ingredient of said dipping liquid permeate said exposure section, and the process which forms 
the pixel electrode which is made to vitrify said exposure section with heating, and consists of organic - 
inorganic hybrid glass. 



[Translation done.] 
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•> * NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach at the liquid crystal display 

list using the substrate for displays and it which have a switching element. 

[0002] 

[Description of the Prior Art] In recent years, since the active-matrix mold liquid crystal display (LCD) 
which uses the thin film transistor (TFT) using the amorphous silicon (a~Si) film as a switching element, 
and has it for every pixel is high definition, it attracts attention, and it is spreading widely as displays, 
such as a personal computer. Furthermore, if the thing of high definition and a big screen can be realized 
by the low price, it may be able to enter into the flat TV (flat mold television) field, and is expected 
greatly. In order for an active-matrix mold liquid crystal display to place with CRT and to replace, it is 
necessary to consider as a high-speed response more, for low-pricing to be attained by the big screen 
of a 15 inch class, and not to spoil the description of the low power as a description of a liquid crystal 
display so that it can be equal to a movie display. 

[0003] Although it can answer from the present TN (Twisted Nematic) method (- 100ms) about high- 
speed response-ization at high speed by adopting PT (pi-Twist ) method, a HAN (Hybrid 
AlignmentNematic) method, an AFLC (Antiferroelectric Liquid Cristals) method, and an IPS (In Plane 
Switching) method, these methods contain the technical hurdle that eel gap control precision is severer 
than the present TN method. 

[0004] About big screen-ization, there is a problem that the alignment gap between an array substrate 
(substrate which has a TFT array), and an opposite substrate appears so notably that it becomes the 
display of a big screen, with the conventional liquid crystal display in which the color filter and the black 
matrix were formed on the opposite substrate. In order to prevent this, it is necessary to enlarge the 
black matrix of wrap protection-from-light nature for the poor doubling gap section compared with the 
former. Enlarging a black matrix part leads to making a numerical aperture low, and since sufficient 
brightness cannot be taken if a numerical aperture is low, and the brightness of a back light is not 
enlarged, it cannot answer the demand to low-power-izing as a result. 

[0005] Moreover, since there are many routing counters and there are many ingredients which become 
useless as long as the conventional pigment-content powder method which is a process of the present 
most common color filter is used, the yield does not go up but there is also a problem that a 
manufacturing cost does not fall. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention can be made in view of the above-mentioned 
point, and can be applied to the liquid crystal of high-speed answer mode, and it can apply to a big 
screen display, and aims at offering the liquid crystal display which is moreover a low price. 
[0007] 

[Means for Solving the Problem] This invention provides with the manufacture approach the substrate 
for displays possessing the switching element prepared on the substrate, and the stratum functionale by 
which it is formed on said substrate and at least the part is constituted from organic-inorganic hybrid 
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"* glass* and the liquid crystal display using this, and a list. 

[0008] As for the substrate for indicating equipments of this invention, the stratum functionale is 
prepared on (1) switching element. The stratum functionale is prepared on consisting-of [ the pixel part 
in the stratum functionale ]-conductive organic-inorganic hybrid glass (2) switching element. A pixel 
electrode is prepared on the stratum functionale and the pixel part in the stratum functionale consists 
of insulating organic-inorganic hybrid glass. The stratum functionale is prepared between a consisting-of 
[ the connection part of the pixel electrode and switching element in the stratum functionale ]- 
conductive organic-inorganic hybrid glass or conductive polymers (3) storage-capacitance line, and a 
pixel electrode. The part pinched by the storage capacitance line and pixel electrode in the stratum 
functionale consists of insulating organic - inorganic hybrid glass, and organic-inorganic hybrid glass 
functions as an insulator layer of the capacitor for capacity are recording, Or the stratum functionale is 
prepared between the gate lines and semi-conductor layers in a switching element. The part pinched by 
the gate line and semi-conductor layer in the stratum functionale consists of insulating organic- 
inorganic hybrid glass. Carry out thing (4) switching **, and the stratum functionale is prepared upwards, 
organic-inorganic hybrid glass functions as gate dielectric film — An insulator layer is prepared on the 
stratum functionale, a pixel electrode is prepared on an insulator layer, and the pixel part in the stratum 
functionale is characterized by consisting of insulating organic-inorganic hybrid glass. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is concretely explained 
with reference to a drawing. 

[0010] In order for a color liquid crystal display to replace CRT, it is required that a high-speed 
response is possible, that it is applicable to a big screen display, to be a low price, and not to spoil the 
low power which is the description of liquid crystal, but in order to satisfy these requirements, the 
following thing poses a problem. That is, since many of liquid crystal display methods corresponding to a 
high-speed response have severe gap control precision, they are securing gap control precision in a big 
screen, reducing reducing a routing counter and raising the yield and an ingredient, and maintaining a 
numerical aperture. 

[001 1] this invention person produced the liquid crystal display of the colorful TAON array structure of 
1 5 inch size using PT, HAN, AFLC, and IPS as a display mode under such a situation using the pigment- 
content powder method which is a general color filter process that these problems should be solved. 
[0012] Consequently, in any case, optical leakage arose in the field near [ in opening ] the black matrix 
section, and poor display nonuniformity arose in the boundary region of a screen. When the cause of this 
optical poor leakage was investigated, it turned out that it originates in the difference of the height of 
the color filter formed on the level difference of the color filter produced inevitably, i.e., TFT and the 
black matrix section, in case it forms by the pigment-content powder method, and the color filter formed 
in the other field. Since especially the above-mentioned means of displaying was sensitive to the eel gap, 
the effect by this level difference appeared notably. 

[0013] Moreover, when it turned out that variation is in a TFT property (electrical potential difference to 
which ON/OFF of the TFT is carried out) when the cause of poor nonuniformity is investigated and this 
cause was investigated, it turned out that it originates in the color filter making process by the pigment- 
content powder method. That is, by the pigment-content powder method, since it is necessary to 
perform resist spreading -> exposure -> development -> baking about the coloring section and the black 
matrix section of R, G, and B, it is possible that the burden to TFT is large. Moreover, that it is a big 
screen also tends to cause temperature-distribution generating in a process, and it is considered the 
factor which variation produces in a TFT property. 

[0014] Furthermore, since there were many routing counters, there were also many ingredients which 
the yield does not go up and become useless, and, as for color filter production using a pigment-content 
powder method, they were found by that a price does not fall. 

[0015] Then, the approach by which this invention persons are indicated by JP,5~188215,A etc., Namely, 
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'> the immersion to the dipping liquid which contains exposure, a color, and a pigment, using polysilane as 
coloring equipments, And it devised newly that the approach of forming the color filter which consists of 
organic-inorganic hybrid glass formed the stratum functionale by this approach on an array substrate 
paying attention to excelling in surface smoothness and moreover being able to reduce a process and an 
ingredient by repeating heating. 

[0016] Then, the liquid crystal display of the 15 inches high-speed answer mode which prepared the 
color filter layer by the above-mentioned approach on the array substrate was produced. When this 
liquid crystal display was evaluated, the optical poor leakage and poor nonuniformity which were 
observed in what prepared the color filter layer by the pigment-content powder method on the array 
substrate were lost. However, the following four new problems arose. 

[0017] The 1st problem is that formed the color filter layer with a thickness of 1.5 micrometers which 
shows insulation on the pixel electrode using the conventional TFT substrate, the effective voltage 
impressed to liquid crystal for the electrical potential difference distributed to a color filter layer when a 
liquid crystal cell is made to constitute and drive using this fell, and driver voltage has gone up from 
conventional 5V to 10V. 

[0018] When the 2nd problem formed the ITO film in the color filter layer front face by sputtering, 
etches this and forms a pixel electrode pattern after it formed the through hole in the color filter layer 
in order to solve the 1st problem, it is that poor contact arose between the switching elements and pixel 
electrodes in a through hole, and that side etching arises and micro processing becomes impossible. 
[0019] This invention conquers the above-mentioned trouble newly found when [ at which organic- 
inorganic hybrid glass is included on the TFT array substrate mentioned above ] carrying out the 
stratification, and can apply it to high-speed answer mode, and a big screen display is offering the 
substrate for a liquid crystal display and displays realizable by the low price. 

[0020] This invention offers the substrate for displays possessing the switching element prepared on the 
substrate, and the stratum functionale by which at least the part is constituted from organic-inorganic 
hybrid glass. 

[0021] In this invention, the stratum functionale means a layer with the function as optical properties, 
such as the function as electric properties, such as conductivity, insulation, and a dielectric constant, 
coloring nature, transparency, a refractive index, condensing nature, and optical diffusibility. Moreover, it 
is also effective to have these two or more properties in coincidence. In this invention, patterning of the 
part which has two or more sorts of functions in which an electrical property differs from optical 
property, in one layer is carried out, and it is characterized by the quality of the material of the part 
consisting of organic - inorganic hybrid glass. 

. [0022] As a switching element, a thin film transistor, for example, TFT (Thin Film Transistor) and MIM 
(Metal Insulator Metal), can be used. 

[0023] The forward stagger mold which has a gate electrode in the opposite side of a substrate, and has 
a source electrode and a drain electrode in the opposite side of a gate electrode as structure of TFT at 
the time of using a thin film transistor (TFT) as a switching element, and a gate electrode are in a 
substrate side, and the reverse stagger mold which has a source electrode and a drain electrode in the 
opposite side of a gate electrode is mentioned. Furthermore, the back channel mold from which a~Si and 
n+a-Si on a channel are removed to coincidence, and i-stopper mold which has an etching stopper on 
a-Si are mentioned also in a reverse stagger mold. These types of any mold can be used. 
[0024] The semi-conductor layer used for TFT may be formed not only using a~Si but using p-Si and 
CdSe. Moreover, not only SiOx but SiNx is sufficient as the insulator layer on the data line, and both 
laminating is sufficient as it. 

[0025] Storage capacitance is formed in each pixel of a TFT substrate so that it may become liquid 
crystal capacity and juxtaposition in equal circuit. Storage capacitance (Cs and Storage Capacitor) is a 
capacitor which carries out the role for reducing the effect of the signal-level dependency of liquid 
crystal capacity, or parasitic capacitance, making the time constant of a holding circuit increase, and 
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* } guaranteeing image quality, and one electrode of a capacitor serves as the pixel electrode. 
[0026] The substrate for displays in this invention includes Cs on-gate structure shown in the 
independent Cs structure shown in drawing 2 (A), and drawing 3 (A). These equal circuits are shown in 
drawing 2 (B) and drawing 3 (B), respectively. In addition, in drawing 2 (A) and drawing 3 (A), a reference 
mark 221 shows a gate line, 222 shows a signal line, 223 shows Cs line, and 224,225 shows a pixel 
electrode. 

[0027] Here, a pixel electrode is an electrode for a liquid crystal drive. In the transparency mold mode 
display of those other than IPS, as such an electrode material The transparence electrical conducting 
material of a metal oxidation system is effective. Sn02 (Nesa glass), the non dope In 203 and Sn02 a 
dope In 203 (ITO), ZnO, or them — aluminum 203, AIF3, Ga 203, and Y2 03 etc. — what was doped in 
the minute amount can be used. Also in it, it is Sn02 at 5 % of the weight. Doped In 203 Especially the 
thing to use is effective. As the formation approach of a pixel electrode, approaches, such as the 
sputtering method, the EB method, and a sol-gel method, can be used. 

[0028] In this invention, a ceramic substrate, a resin substrate, a metal substrate, a glazed ceramic 
substrate, a resin fat covering metal substrate, etc. can be used as a substrate. It is desirable to use 
especially low alkali, alkali free glass or the polycarbonate (PC) that is a flexible substrate, polyether 
sulphone (PES), etc. as a substrate ingredient. 

[0029] In this invention, organic-inorganic hybrid glass means what the organic molecule is distributing in 
inorganic glass. The material of the inorganic glass of organic-inorganic hybrid glass is described. 
Inorganic glass is fundamentally constituted by the metallic oxide. Also in it, it sets to this invention. As 
a material of inorganic glass Si02, Sn02, Ge02, B-2 03, and Zn02, aluminum 203, Zr02, Ti 203, 
BaTi03, Cd2 Sn04, Cu2 O, Ag2 O, SrTi03, LaCr03, LaCr03, and W03 Simple substances or those 
mixture are used. Especially, they are Si02, Ge02, and Sn02. A certain thing has a desirable content 
more than 30 volume %. 

[0030] As a material of the inorganic glass which has conductivity, Sn02 (Nesa glass), The non dope In 
203 and Sn02 A dope In 203 (ITO), ZnO or them — aluminum 203, AIF3, Ga 203, and Y2 03 etc. — 
the thing doped in the minute amount or them, and Si02 Zr02 It is effective to use mixture. 
[0031] How to form in below the pattern which has a predetermined function in the stratum functionale 
is explained. As are shown in drawing 1 (A), and a resist 22 is applied on the substrate 21 for indicating 
equipments (array substrate) and it is shown in drawing 1 (B) As ultraviolet rays are irradiated at a 
desired part (part which gives a function), a latent image is formed in a resist and it is shown in drawing 
1 (C) As it is immersed and the array substrate 21 is shown in dipping liquid 24 at drawing 1 (D), after 
this immersion process, heat the array substrate 21, the exposure section is made to vitrify alternatively, 
and it considers as an oxide 25. In this approach, dipping liquid invades into an exposure part 
alternatively, and it vitrifies in the form where the exposure part incorporated the dipping liquid 
presentation with baking. Furthermore, ultraviolet-rays exposure is carried out, the latent image of 
another pattern is formed in the part which has not vitrified a resist, and the field which repeats the 
process which immerses for it and bakes a substrate in different dipping liquid from said dipping liquid, 
and has a desired electrical property and optical property is formed. It is also effective to consider as 
the approach of making dipping liquid invading quickly, and to perform electrodeposted processing 
further in the condition that the array substrate was immersed in dipping liquid. 
[0032] The presentation of dipping liquid is suitably chosen with the property given to the exposure 
section. For example, in giving insulation to the exposure section, as dipping liquid, it uses water, the sol 
Ringer's injection containing TEOS (tetra-EKITO xylan), or electrodeposted liquid. In this case, it is Si02 
to the exposure section. It is formed. Moreover, in giving conductivity to the exposure section, as 
dipping liquid, it uses the liquid containing a conductive particle, In complex, and Sn complex. Moreover, 
in coloring the exposure section, as dipping liquid, it uses the sol Ringers injection or the 
electrodeposted liquid containing a pigment. Furthermore, in adjusting the dielectric constant of the 
exposure section, as dipping liquid, it uses the liquid containing other metal complexes. 
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-) [0033] Here, as a metal complex, a metal alkoxide, metal acetylacetonate, metal carboxylate, etc. can be 
used. As an ingredient which forms an ITO electrode especially, it is effective to use indium 
acetylacetonate (In (COCH2 COCH3)) and tin acetylacetonate (Sn4 (COCH2 COCH3)). 
[0034] The sol-gel method and electrodeposition process which are in below in this invention are 
described. In a sol-gel method, it uses that a sol solution invades into the exposure section alternatively 
using what the metallic-oxide particle dissolved as dipping liquid when hydrolysis and the polymerization 
of a metal complex advanced (sol solution). 

[0035] In an electrodeposted process, it uses that the constituent of the micell electrolytic solution 
invades in several 10 seconds (it is several minutes in immersion) only for the part to which UV 
irradiation of the above-mentioned resist was carried out, and the electrical potential difference was 
impressed (it is **5-10V to a counterelectrode), using the micell electrolytic solution as dipping liquid. 
The location which impresses an electrical potential difference is performed by controlling the electrical 
potential difference impressed to choosing a gate line and a signal line and a gate line, and a signal line. 
It is effective to use the water solution into which the amphiphilic PEG mold surface activity ferrocene 
shown in a formula 1 and the electrolyte went as this micell electrolytic solution. Moreover, in order to 
promote invasion of the constituent of the micell electrolytic solution, it is also effective to add an 
acetonitrile, alcohol, etc. to an electrolytic solution at a rate below 20 volume %. 



[0037] Moreover, the approach of spraying liquid instead of the above-mentioned dipping process using 
the ink injection technique used for record techniques, such as the ink jet method, etc. can be used. 
When the approach by the ink jet is adopted, and dip coating is used using the polysilane of low 
molecular weight, the turbulence of the surface layer by the dissolution of the polysilane to the inside of 
dipping liquid (irregularity) often seen and generation of a pinhole can be prevented. 
[0038] That from which the polarity (a hydrophilic property and hydrophobicity) changes with the UV 
irradiation processes which are back processes as a resist used for this invention is used. A principal 
chain is made into polysilane (Si-Si) and Pori Ching (Sn-Sn), and, specifically, that by which hydrogen, 
an alkyl group, an aryl group, the benzene ring, etc. were introduced into the side chain is used. 
[0039] A resist is the following, and is made and vitrified. If it explains taking the case of polysilane, it 
will change to a hydrophilic property (-SiOH) by cutting a principal chain and reacting with the oxygen in 
air, and water by exposing hydrophobic polysilane (-Si-Si-) first. If immersed in dipping liquid in this 
condition, dipping liquid infiltrates only into the part of a hydrophilic property. Then, a hydrophilic part 
solidifies as silica glass (-SiOH+-SiOH->-Si-0-Si-) by heat-treating this (baking). At this time, the 
presentation of the substituent of a side chain and dipping liquid is embedded into silica glass. The part 
which passed through this process once serves as silica glass stable with light or heat. 
[0040] When forming a polysilane layer, it is carried out by using as a solution with a solvent the resin 
mentioned above, and applying it, but if it is possible to form a uniform polysilane layer, there will be no 
limit in the method of application. As an approach of forming a uniform polysilane layer, a spin coat 
method, a nozzle coating method, etc. are desirable. 

[0041] In this invention, when making the stratum functionale into coloring nature, there are black, R, G, 
B, etc. as a color. A black field is formed in a thin film transistor and the location (the upper and lower 
sides of wiring are not asked) corresponding to the location of the wiring, and is called a black matrix. R, 
G, and area B are formed in the location corresponding to the location of a pixel electrode. In this 
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'° invention, even if it is the structure where the black matrix was formed, the location corresponding to 
the location of a pixel electrode may be transparent and colorless BM on-array structure, R, G, and area 
B were formed in the location corresponding to a pixel electrode, BM may be the structure on an 
opposite substrate and BM field, and R, G and area B were formed, ** is good. 

[0042] When making the stratum functionale into coloring nature, it is made to color it R, G, and B (or Y, 
C, M) by distributing a colored organic molecule on transparent and colorless inorganic glass. In BM 
(black matrix), not only an organic molecule but the thing for which a black inorganic pigment is used is 
effective. By the shape of a molecule, you may be distributing in inorganic glass and the organic 
molecule may be distributed as floe. However, when distributing in inorganic glass as floe, as for the 
mean particle diameter, it is desirable in R, G, and area B that it is 0.4micro or less in 0.2micro or less 
and the BM section. Moreover, when distributing in inorganic glass by the shape of a molecule, in order 
to prevent the elution of the molecule to liquid crystal, as for a field with a depth of 0.01 micrometers, it 
is more desirable than a front face not to include the molecule. When in other words distributing by the 
shape of a molecule, it is desirable to prepare a transparent and colorless protective coat on it. 
[0043] Next, the material for coloring is described. As an organic molecule, it is also effective to also 
use a color and to use a pigment. When using a pigment, as for the mean particle diameter, it is desirable 
that it is 0.4 micrometers or less in 0.2 micrometers or less and the BM section in R, G, and area B. 
Moreover, it is desirable to have the high thing of thermal resistance and lightfastness, such as a 
phthalocyanine system, an anthraquinone system, an iso indoline system, and a dioxazine system, as a 
molecule frame. As for the content of a coloring material, it is desirable that it is below 40 volume % to 
inorganic glass. Moreover, it is also effective in the titanium oxide (Tin 02n-1) which is an inorganic 
pigment at the BM section, and it to make a blacking wash deep using what carried out the nitrogen 
dope. 

[0044] The following are mentioned as polysilane used for this invention. 
[0045] 



[0047] (R1, R2, R3, and R4 are the aliphatic hydrocarbon residue which is not permuted [ a permutation 
the same or of a different kind or ], alicyclic hydrocarbon residue, aromatic hydrocarbon residue, 
hydrogen, an alkoxyl group, or an acyloxyl radical mutually among a formula, and m and k are integers) 
Polysilane is organic solvent fusibility and just forms the about 0.1-5-micrometer uniform film by the 
thickness after prebaking. If the molecular weight becomes small, since thermal resistance and chemical 
resistance will fall, when using it by the operating environment of which especially thermal resistance 
and chemical resistance are required, that [ polysilane s ] from which the molecular weight becomes 
10,000 or more is desirable. 

[0048] Moreover, it sets at the above-mentioned formula 2 and a ceremony 3, and is R1, R2, and R3. 
And R4 Methyl group, To n-propyl group, n-butyl, and n- a KISHIRU radical, a phenylethyl radical, 
Aliphatic hydrocarbon residue which is not permuted [ a permutation like a trifluoro propyl group and a 
fluoro hexyl group or ]; p-tolyl group, A permutation like a biphenyl radical and a phenyl group, or non- 
permuted aromatic hydrocarbon residue; A cyclohexyl radical, They are the radical chosen respectively 
independently of the group which consists of alicyclic hydrocarbon residue which is not permuted [ a 
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permutation like a methylcyclohexyl radical, or ] or hydrogen, an alkoxyl group, or an acyloxyl radical. As 
such a suitable example, it is R1. And R3 It is a methyl group. R2 and R4 The polypheny! methylsilane 
which is a phenyl group, and R1 And R3 It is a methyl group. R2 It is a phenyl group and is R4. The 
polyphenyl methyl / methyl trifluoro propyl silane which is a trifluoro propyl group, R1 And R3 It is 
hydrogen and is R2. And R4 The poly hydronalium phenylsilane which is a phenyl group, and R1 are 
hydrogen, and it is R3. It is a methyl group and is R2. And R4 The poly hydronalium phenylmethyl 
phenylsilane which is a phenyl group is mentioned. 

[0049] In polysilane, it is the purpose which improves the thermal resistance of the stratum functionale 
made from polysilane, chemical resistance, and a mechanical strength within limits which do not spoil a 
function, or a cross linking agent and other matter may be added for the purpose of uniform conductive 
grant. 

[0050] As a cross linking agent which can be added to polysilane, a silicone rubber constituent including 
the silicone oil which has a silanol group, a 3 organic-functions silane like acetoxysilane, an oxime silane, 
and an amino oxy-silane, and a metal catalyst like a tin compound and a platinum compound can be used 
for both ends like poly dimethyl SHIROKISANJIO 1 RU. The desirable presentation ratios of this silicone 
rubber constituent are the silicone oil 100 weight section, 3 organic-functions silane 1-10 weight 
sections, and the metal catalyst 0.05 - 1 weight section. The desirable addition to the polysilane of this 
silicone rubber constituent is 0.1 - 20 weight section to the polysilane 100 weight section. It is 1 - 10 
weight section especially preferably. Moreover, as matter which can be added to polysilane, ester 
system compounds, such as phthalic ester, aromatic series carboxylate, aliphatic series ester, ester of 
polyhydric alcohol, and phosphoric ester, are mentioned. The desirable compounding ratio to the 
polysilane of these matter is 10 - 50 weight section to the polysilane 100 weight section, and is 25 - 35 
weight section especially preferably. Addition of the ester compound to polysilane can raise the 
sensibility to ultraviolet rays, and can aim at compaction of the exposure time while it raises the 
mechanical strength of the stratum functionale. 

[0051] In this invention, in order to secure the switch-on of the external terminal for connecting a liquid 
crystal display with an external component, it is necessary to perform various processings. That is, as 
shown in drawing 4 , it is necessary to secure the switch-on on each pad 231a in the external terminal 
(pad group field) 231 of a gate line or a signal line, since — organic-inorganic hybrid glass is removed. In 
addition, in drawing 4 , a reference mark 232 shows a substrate, 233 shows BM edge, 234 shows the 
orientation film, 235 shows a counterelectrode, and 236 shows a sealant. 

[0052] In the pad group field 231, as are shown in drawing 5 R> 5, and washing may remove all the 
resists on the pad group field 231 and it is shown in drawing 6 As washing removes only the resist on 
each pad 231a, the field between each pad 231a may be constituted from insulating organic-inorganic 
hybrid glass 231b and it is shown in drawing 7 Conductive organic-inorganic hybrid glass 238 may be 
formed on each pad section 231a, and the field between pad section 231a may consist of insulating 
organic-inorganic hybrid glass 231b. 

[0053] As shown in drawing 8 (A), after applying the polysilane resist 237 on the array substrate 232, a 
solvent-cleaning process removes a polysilane resist and the structure shown in drawing 5 is formed, as 
shown in drawing 8 (B). 

[0054] The structure shown in drawing 6 is formed as follows. As are shown in drawing 9 (A), and the 
polysilane resist 237 is applied on the array substrate 232 and it is shown in drawing 9 (B), from the rear 
face of the array substrate 232, ultraviolet rays are irradiated, are exposed, and a latent image 239 is 
formed. Subsequently, as it dips in the dipping liquid for insulation and is shown in drawing 9 (C), gap 
231b of current-carrying-part 231a is vitrified by baking this. Then, as shown in drawing 9 (D), a 
solvent-cleaning process removes a polysilane resist. 

[0055] The structure shown in drawing 7 is formed as follows. As are shown in drawing 10 (A), and the 
polysilane resist 237 is applied on the array substrate 232 and it is shown in drawing 10 (B), from the 
rear face of the array substrate 232, ultraviolet rays are irradiated, are exposed, and a latent image 239 
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■ } is formed. Subsequently, as it dips in the dipping liquid for insulation and is shown in drawing 10 (C), gap 
231b of current-carrying-part 231a is vitrified by baking this. Subsequently, as shown in drawing 10 (D), 
from the front face of a glass substrate 232, ultraviolet rays are irradiated, are exposed, and a latent 
image 239 is formed. Subsequently, as shown in drawing 1 0 (E), conductive organic-inorganic hybrid 
glass 238 is formed on current-carrying-part 231a by being immersed in the dipping liquid for 
conductivity and baking this substrate. Although formation of the pad section described above may be 
performed at an independent process, when routing counter reduction is taken into consideration, it is 
desirable to carry out to coincidence at the process which forms the stratum functionale. 
[0056] The stratum functionale is prepared on a switching element and invention of the 1st of this 
invention is characterized by the pixel part in the stratum functionale consisting of conductive organic- 
inorganic hybrid glass. 

[0057] In the 1st invention, the pixel electrode electrically connected to the switching element may be 
constituted by the color pixel electrode which serves both as the pixel electrode and color filter which 
consisted of organic-inorganic hybrid glass. That is, you may have conductivity and coloring nature as a 
property of the pixel part of the stratum functionale. It becomes unnecessary thereby, to newly form the 
ITO film as a pixel electrode on the stratum functionale. Moreover, the problem of dispersion in the ITO 
membraneous quality for every color filter color and the problem of side etching are solvable. 
[0058] In the 1st invention, formation of the stratum functionale is performed as follows. TFT is formed 
on a substrate and a resist is applied on it. Subsequently, a latent image is formed in the pixel section by 
irradiating ultraviolet rays alternatively. Subsequently, this TFT substrate is immersed in the dipping 
liquid containing at least one side of In complex and Sn complex. Subsequently, this TFT substrate is 
heated and the pixel section is vitrified alternatively. 

[0059] In this approach, the oxide of In and Sn is incorporated by the pixel section, and this becomes 
conductivity. It can consider as a color pixel electrode by paying the charge of coloring material to a 
dipping liquid presentation. 

[0060] Moreover, the method of impressing an electrical potential difference to a pixel electrode, heating 
this after that, and vitrifying the pixel section is also effective by making TFT into an ON state and 
applying an electrical potential difference to a signal line, dipping a TFT substrate in the electrodeposted 
liquid containing In and Sn, after forming a latent image in the pixel section using TFT with a pixel 
electrode. Only as for the part to which the latent image was formed in and the electrical potential 
difference was impressed, in this approach, dipping liquid smarts quickly. For this reason, the pixel which 
dipping liquid permeates can be chosen by choosing TFT which impresses an electrical potential 
difference. Moreover, the time amount which a process takes can be shortened sharply. 
[0061] Invention of the 2nd of this invention is characterized by preparing the stratum functionale on a 
switching element, preparing a pixel electrode on the stratum functionale, for the pixel part in the 
stratum functionale consisting of insulating organic-inorganic hybrid glass, and the connection part of 
the pixel electrode and switching element in the stratum functionale consisting of conductive organic- 
inorganic hybrid glass or conductive polymers. 

[0062] It sets to the 2nd invention and is -5 % of the weight Sn02 as a material of the inorganic glass of 
organic-inorganic hybrid glass as a wiring material between a pixel electrode and TFT (switching 
element). Doped In 203 Especially the thing to use is effective. Especially the thing for which what has a 
presentation similar to the material of a pixel electrode as a wiring material is used is desirable when 
obtaining ohmic contact. 

[0063] The wiring section may be made to distribute a conductive particle further. This conductive 
particle means the fine particles of conductive submicron size, and carbon, silver, gold, etc. can be used 
as that ingredient. As a content of the conductive particle to organic-inorganic hybrid glass, it is 
desirable that it is 3 - 40 % of the weight. Furthermore, in order to reduce optical leak of TFT, it is also 
effective in a black particle (Tin 02n-1), for example, titanium oxide, and it to add what carried out the 
nitrogen dope. 
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-l [0064] Moreover, it is also effective to use a conductive polymer as a wiring material between a pixel 
electrode and TFT. As a conductive polymer here, the PORIISO thianaphthene as what carried out the 
anion dope of the polypyrrole, the poly thiophene, Pori (3-methylthiophene), the PORIISO naphth 
thiophene, and them as a black conductive polymer, and a transparency conductive polymer, the poly 
acenaphthene, etc. can be used (the 1 st table). 

[0065] In the 2nd invention, formation of the stratum functionale is performed as follows. TFT is formed 
on a substrate and a resist is applied on it. Subsequently, ultraviolet rays are irradiated alternatively at 
the wiring section of TFT and the pixel electrode formed at a back process. Subsequently, this TFT 
substrate is immersed in the dipping liquid (the conductive particle may be contained) containing at least 
one side of In complex and Sn complex. Subsequently, this TFT substrate is heated and the pixel 
section is vitrified alternatively. Finally, a pixel electrode is formed on organic-inorganic hybrid glass. In 
this approach, the oxide (further conductive particle) of In and Sn is alternatively incorporated by the 
wiring section of TFT and a pixel electrode, and this becomes conductivity. 

[0066] Furthermore also in the 2nd invention, the same electrodeposition process as the 1st invention 
can be used. In this case, an electrodeposted process is performed, after exposing the wiring section 
alternatively and forming a latent image. 

[0067] Moreover, as an approach of wiring a pixel electrode and TFT in the 2nd invention, the approach 
of applying a resist on an array substrate and exfoliating the resist of the wiring part of the pixel 
electrode and TFT in an array substrate, and making drive TFT, an array substrate being immersed in 
the electrolytic solution containing the monomer which forms a conductive polymer, and forming a 
conductive polymer in a wiring part can be used. In this approach, an oxidation reduction reaction 
progresses alternatively in a through hole part, and a through hole part is fill uped with a conductive 
polymer. As an approach of exfoliating a resist in the above-mentioned approach and forming a through 
hole, after exposing by the ultraviolet radiation of short wavelength from RIE or 280nm, the approach of 
melting an exposure part is in a developer. 

[0068] Moreover, the monomer which forms a conductive polymer is a raw material which forms a 
conductive polymer by electrolytic polymerization, and polypyrrole, the poly thiophene, Pori (3- 
methylthiophene), a PORHSO naphth thiophene, PORIISO thianaphthene, and the poly acenaphthene are 
formed by electrolytic polymerization. Concretely, as a monomer, a pyrrole, a thiophene, 3- 
methylthiophene, an iso naphth thiophene, iso thianaphthene, and an acenaphthene correspond, 
respectively (the 1 st table). 
[0069] 
[Table 1] 
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[0070] It is effective to use lithium chloride, tetrabuthyl ammoniumchloride, etc. as an electrolyte as an 
electrolytic solution, using water, acetonitriles, or those mixed liquor as a solvent. In addition, 
electrolytic polymerization means advancing a monomer -> polymer and a polymerization reaction by the 
oxidation reduction reaction of a monomer in an electrode by dipping an electrode in the monomer which 
forms a conductive polymer, and the solution containing an electrolyte, and impressing an electrical 
potential difference to an electrode. 

[0071] The stratum functionale is prepared between a storage capacitance line and a pixel electrode, 
the part pinched by the storage capacitance line and pixel electrode in the stratum functionale consists 
of insulating organic-inorganic hybrid glass, and invention of the 3rd of this invention is characterized by 
the functioning thing which organic-inorganic hybrid glass was considering as the insulator layer of the 
capacitor for storage capacitance. 

[0072] In the 3rd invention, organic-inorganic hybrid glass functions as an insulating member of a 
storage capacitance line. In this case, it is good also considering a capacitor part as opening, and good, 
also considering non-opening as a capacitor. In using the whole capacitor as opening, most electrodes 
for capacitors consist of transparent electrodes. Moreover, in order to secure resistivity sufficient in 
order to prevent a flicker, as for some electrodes, constituting from a metal is effective ( drawing 30 
mentioned later - drawing 32 R> 2). 
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" [0073] In the 3rd invention, thickness of the insulating member for Cs (insulator layer) is set to 2.0**1.0 
micrometers, the dielectric constant of the stratum functionale is made into the range of 4.0**0.5, and, 
as for the dielectric constant difference between pixels, it is desirable to carry out to less than **0.1. 
Fine tuning of a dielectric constant is performed by adjusting the dielectric constant of an inorganic 
square. This can be performed by changing the presentation of a metallic oxide. It carries out by 
specifically adjusting the rate of the raw material used as a desired metallic oxide. When using non- 
opening as a capacitor, it is effective in the viewpoint of process reduction to constitute a lower 
electrode from same metallic material as a gate line, and to form in a gate line and coincidence. In this 
case, as for the thickness of the insulator layer for Cs, it is desirable that it is 1.5 micrometers or less, 
furthermore, inorganic glass — BaTi03, PbTi03, KTa03, Ta 205, and TiOx etc. — it is also effective by 
mixing to make a dielectric constant high and to decrease the area of a capacitor from a viewpoint of 
the improvement in a numerical aperture. 

[0074] In the 3rd invention, organic-inorganic hybrid glass can also be used as gate dielectric film of a 
switching element. In case it uses as an insulating member of TFT, as for a dyeing process, it is 
desirable from a viewpoint of insulating reservation not to pass but to consider as transparent and 
colorless organic-inorganic hybrid glass. Moreover, in order to acquire a good component property, as 
for the thickness of an insulator layer, it is desirable to be referred to as 0.4**0.2 micrometers. As a 
presentation, it is Si02. It considers as a principal component and it is desirable for the content to be 
more than 50 volume %. 

[0075] In this invention, when organic-inorganic hybrid glass is used as an insulator layer of the 
capacitor which constitutes Cs, as for the volume resistivity, it is desirable to consider as 1016 or more 
ohm-cm. Similarly, when using as gate dielectric film of the transistor of TFT, as for the volume 
resistivity, it is desirable to consider as 1018 or more ohm-cm. Moreover, as for the BM section of the 
stratum functionale, it is desirable to consider as the insulation of 1014 or more ohm-cm except for a 
contact part. The pixel field of the stratum functionale is good also as insulation of 1013 or more ohm- 
cm, and good also as conductivity of 1010 or less ohm-cm. When making it conductivity, it can also use 
also [ electrode / pixel ]. 

[0076] The stratum functionale is prepared on a switching element, an insulator layer is prepared on the 
stratum functionale, a pixel electrode is prepared on an insulator layer, and invention of the 4th of this 
invention is characterized by the pixel part in the stratum functionale consisting of insulating organic- 
inorganic hybrid glass. 

[0077] In the 4th invention, when it takes into consideration carrying out flattening of the effect and the 
front face which are given to an ITO electrode from the stratum functionale of a substrate, as for the 
thickness of an insulator layer, it is desirable that it is 10nm or more. Moreover, Si02, SiNx, AlOx, TaOx, 
etc. can be mentioned as an ingredient of an insulator layer. Although not only plasma CVD but what 
kind of approach is sufficient also as the membrane formation approach, in order not to degrade the 
property of TFT, as for the substrate temperature at the time of membrane formation, it is desirable to 
set up so that it may become lower than a-Si membrane formation temperature. 

[0078] In the 4th invention, by forming the protective coat which consists of an insulator layer on the 
stratum functionale, it can prevent that the stratum functionale has a bad influence on the ITO film, and 
the effect of bulging on the front face of the stratum functionale can be prevented further. At this time, 
irregularity of the stratum functionale which is a substrate can be made into homogeneity by setting 
thickness of an insulator layer to 10nm or more. Thereby, the problem of side etching at the time of 
etching the ITO film can be prevented. 

[0079] Hereafter, the example of this invention is explained to a detail using a drawing. This invention is 
not limited to these examples, within the limits of the summary, can be changed variously and can be 
used. 

[0080] [the 1st operation gestalt] — with the 1st operation gestalt, the pixel section offers the 
substrate for displays constituted with organic-inorganic hybrid glass which has conductivity. 
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[0081] Hereafter, the example of the substrate for displays concerning the 1st operation gestalt is 
explained. (Example 1-1) 

Drawing 1 1 (E) is the sectional view of the substrate for displays concerning the 1st operation gestalt of 
this invention. The substrate for displays (array substrate) of drawing 1 1 (E) can be made using the 
array substrate which has the ITO pixel electrode currently used for the present displays as it is. 
[0082] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. By carrying out sputtering of the MoTa alloy and carrying out patterning by 
300nm in thickness, on a glass substrate 120, the gate line 128, the address line (not shown) (scanning 
line), and Cs (capacity line) 122a-122c are formed in coincidence. Subsequently, silicon oxide (gate 
dielectric film) 123 with a thickness of 400nm is formed by plasma CVD on it, patterning of the a-Si 
barrier layer 129 with a thickness of 100nm is formed and carried out, and patterning of the SiNxi 
stopper film 130 with a thickness of 50nm is formed and carried out on it. Furthermore, patterning of the 
n+a-Si layers 121a and 121b with a thickness of 50nm is formed and carried out on the a-Si barrier 
layer 129 and the SiNxi stopper film 130. 

[0083] Subsequently, Cs and the transparent electrode 124 for electrodeposition are formed by carrying 
out sputtering of the ITO and carrying out patterning by 150nm in thickness, on the Cs line 122 silicon 
oxide 123 on a - 122c. Subsequently, the drain electrode 131, the source electrode 132, and data wiring 
that is not illustrated are formed in coincidence by carrying out sputtering of the predetermined wiring 
metals, such as aluminum, and carrying out patterning. 

[0084] Below, the manufacture approach of the array substrate shown in drawing 1 1 (E) is described. As 
shown in drawing 1 1 (A), the 5-% of the weight toluene solution of the methylphenyl polysilane shown in 
a formula 4 is applied by 2.0 micrometers of thickness with a spin coat on a TFT array substrate, and 
subsequently to drawing 1 1 (B), it exposes completely with deep-UV light (300 to 340 nm) from the rear 
face of an array substrate so that it may be shown. Of this rear-face exposure process, latent images 
126a-126c are formed in opening (part except a signal line and the gate line TFT). Subsequently, the 
field which was immersed in the electrodeposted liquid of the following presentations of a TFT array 
substrate, carried out the package drive of the R pixels in the condition, and formed the latent image is 
colored R, and Rth place color part 1 27a is formed. Under the present circumstances, the electrical 
potential difference of +5V is impressed to a signal line in the condition of having added to the gate 
+20V, using S C E (Saturated Calomel Electrode) as a common electrode. Then, as shown in drawing 1 1 
(C), the rinse of the TFT array substrate is carried out with pure water. Gth place color part 127b and 
Bth place color part 1 27c are formed according to an electrodeposted process like the above. Next, this 
is baked for 10 minutes at 100 degrees C on a hot plate. After baking, this R and G, and the Bth place 
color parts 127a-127c are each color of R, G, and B, and, moreover, show conductivity. 
[0085] 

(Presentation of the electrodeposted liquid for RGB coloring (for conductivity)) 

Indium acetylacetonate (In (COCH2 COCH3)) 20ml Tin acetylacetonate (Sn (COCH2 COCH3)) One ml 
Pigment particle (mean particle diameter of 0.1 micrometers) 1.0g (R:anthraquinone system, G:copper- 
phthalocyanine system, B: copper KURORU phthalocyanine system) 
Amphiphilic PEG mold surface activity ferrocene (FPEG) 0.2g (formula 1) 

LiBr 1.3g Acetonitrile 15ml Water As shown in 135ml, next drawing 1 1 (D), 127d of black matrix sections 
is formed by exposing the whole TFT array substrate surface, forming 126d of latent images, and being 
immersed in the black sol Ringers injection of the following presentations. Subsequently, the rinse of 
this substrate is carried out with pure water, and postbake of this is carried out at 250 degrees C for 60 
minutes. After baking, 127d of black matrix sections is black, and they have insulation. 
[0086] 

(Presentation of the black sol Ringer's injection (for insulation)) 

Pigment (mixing of 0.3 micrometers of mean diameters, R, G and B, cyanogen, violet, and a yellow 
pigment) 
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5g Methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml Hydrochloric acid 
(HCI) 0.25ml Acetonitrile On the other hand, on an opposite substrate, an opposite substrate side 
carries out sputtering of the ITO, and forms 8mi of common electrodes. Opposite arrangement of this 
opposite substrate and the above-mentioned TFT array substrate is carried out, a eel is assembled, and 
a liquid crystal display is completed by injecting a liquid crystal ingredient into this cel. In the example 1- 
1, it is considering as the color pixel electrode by giving conductivity to the color filter which consists of 
organic-inorganic hybrid glass. In this manufacture approach, after forming a color filter, sputtering of 
ITO, patterning, and an etching process are unnecessary. Therefore, the problem of the side etch 
produced when forming the ITO film on a color filter is not produced at all. 

[0087] According to the example 1-1, it is possible to form organic - inorganic hybrid glass which only 
adds the metal complex used as the raw material of conductive oxide for the component in the dipping 
liquid at the time of coloring polysilane, and has conductivity, the dipping liquid component for giving 
conductivity here — In(AcAc) 3 Sn (AcAc)2 not only — Sn (OEt)2 and Sn (OMe)2 etc. — a class will 
not be asked if it is the metal complex generally used for transparent conductive oxide formation. 
Moreover, the presentation ratio of dipping liquid is In (AcAc)3. : Although Sn (AcAc) 2 = 95:5 (atomic %) 
is the most desirable, as long as it satisfies permeability and conductivity, except it is sufficient as the 
ratio. 

[0088] In the approach of an example 1-1, since a color filter-on array substrate can be completely 
formed in a color filter formation process by the self aryne excluding a mask exposure process, the 
margin for mask alignment is unnecessary and the color filter-on array substrate of a high numerical 
aperture can be offered. 

[0089] (Example 1-2) Drawing 12 is the sectional view of the array substrate of the liquid crystal display 
concerning the 1st operation gestalt of this invention. The color filter made from polysilane serves as 
the pixel electrode in the example 1-2. 

[0090] 1 1 in drawing shows a glass substrate. The gate line 12 is formed on the glass substrate 1 1, and 
silicon oxide 13 is formed on it. On silicon oxide 13, the island-like a-Si barrier layer 14 is formed. The 
slot is prepared on the a-Si barrier layer 14, and the slot dissociates. Moreover, on the separated a-Si 
barrier layer 14, drain electrode 16a and source electrode 16b are formed through the n+a-Si contact 
layers 15a and 15b, respectively. The SiNx film 17 is formed on drain electrode 16a and source electrode 
16b. This SiNx film 17 is laid underground by Mizouchi for separation. On the SiNx film 17, 18d of 
organic-inorganic hybrid glass black matrix sections is formed. 

[0091] On the other hand, on the glass substrate 1 1, storage capacitance line (Cs line) 19a is formed, 
and the electrode 1 12 for contact is formed through silicon oxide 13 on Cs line 19a. Furthermore, on it, 
the SiNx film 17 and stratum-functionale 18made from polysilane a are formed. On Cs line 19a, contact 
hole 1 12a which reaches electrode 1 12a' for contact is formed, respectively. Thus, the TFT array 
substrate is constituted. 

[0092] The array substrate which has the above-mentioned configuration is the following, and can be 
made and manufactured. First, the gate line 12, the address line (scanning line) which is not illustrated, 
and Cs (capacity line)19 are formed in coincidence by carrying out sputtering of the Mo-Ta alloy, and 
carrying out patterning by 300nm in thickness, on a glass substrate 11. 

[0093] Subsequently, silicon oxide 13 is formed by 350nm in thickness by plasma CVD on it, an a-Si 
layer is formed by 300nm in thickness on it, and sequential formation of the n+a-Si layer is further 
carried out by 50nm in thickness on it. Subsequently, patterning of an a~Si layer and the n+a-Si layer is 
carried out, and the island-like a-Si barrier layer 14 and the n+a-Si contact layers 15a and 15b are 
formed. At this time, after separation of the n+a-Si contact layers 15a and 15b forms a source drain 
electrode, RIE etc. performs it. 

[0094] Subsequently, the SiOx film of the contact section is etched using rare HF, and the contact hole 
of the drawer electrode of a gate line and a signal line is formed. Next, on this, aluminum film is formed 
by sputtering, carries out patterning, and drain electrode 16a, source electrode 16b, data wiring (signal 
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line) that is not illustrated, and contact section electrode 112' are formed at coincidence. Then, on this, 
by plasma CVD, the SiNx film 17 is formed by 300nm in thickness, dry etching of the SiNx film of the 
contact section 1 1 1,1 12 is carried out, and a contact hole is formed. 

[0095] Subsequently, on this, polysilane is applied on a spin coat etc. and the polysilane film with a 
thickness of 1 micrometer is formed. Subsequently, ultraviolet rays are alternatively exposed in the pixel 
section, and the latent image of a pixel pattern is formed in it. After this latent image was formed, they 
are a pigment and In (AcAc)3. Sn2 (AcAc) Pattern dyeing is carried out and the exposure section is 
made to vitrify by heated and prebaking this after that by immersing this array substrate into the dipping 
liquid (sol liquid) to contain. At this time, they are In(AcAc) 3 of dipping liquid, and Sn (AcAc)2. ITO to 
form is incorporated by the pixel section with a pigment by oxidizing. 

[0096] This exposure and immersion are repeated 3 times about RGB, respectively, and conductive 
color filter 18a of each color is formed. It connects with drain electrode 16b of TFT in a contact hole 
111, and this conductive color filter works as a pixel electrode. That is, the color pixel electrode which 
serves both as a color filter and a pixel electrode is constituted. 

[0097] Subsequently, after exposing the whole surface, an array substrate is immersed in a carbon black 
sol, postbake of this is carried out in 250 degrees C and about 60 minutes, and dyeing of 18d of black 
matrix sections is performed. Thus, a color filter and a black matrix are produced on a TFT array 
substrate. Here, conductivity is not given to a black Mattox part. On the other hand, on an opposite 
substrate, an opposite substrate side carries out sputtering of the ITO, and forms a common electrode. 
Opposite arrangement of this opposite substrate and the above-mentioned TFT array substrate is 
carried out, a eel is assembled, and a liquid crystal display is completed by injecting a liquid crystal 
ingredient into this cel. 

[0098] After forming the color filter made from polysilane by giving conductivity to the pixel section of 
the color filter made from polysilane in the example 1-2, sputtering of ITO, patterning, and an etching 
process are unnecessary. Therefore, two problems which are produced when forming the ITO film on the 
color filter made from polysilane and which were mentioned above are not produced at all. 
[0099] According to the example 1-2, it becomes it is possible to form the color filter which has 
conductivity only by adding a metal complex for the component in the dipping liquid at the time of dyeing 
polysilane, and possible to make it by this use also [ color filter / a pixel electrode and ]. the component 
in the dipping liquid for giving dyeing and conductivity here — In(AcAc) 3 Sn (AcAc)2 not only — Sn 
(OEt)2 and Sn (OMe)2 etc. — a class will not be asked if it is the metal complex generally used for the 
ITO formation by the sol-gel method. Moreover, the presentation ratio of dipping liquid is In (AcAc)3. : 
Although Sn (AcAc) 2 = 95:5 (atomic %) is common, as long as it satisfies permeability and conductivity, 
except it is sufficient as the ratio. 

[0100] (Example 2) Drawing 13 is the sectional view of the array substrate of the liquid crystal display 
concerning the 1st operation gestalt of this invention. In addition, the sign same about the same part as 
drawing 12 as drawing 12 is attached, and the detailed explanation is omitted. An example 2 explains the 
structure where the color filter made from polysilane contains the part which does not have conductivity, 
and the part which has conductivity. 

[0101] The array substrate which has the above-mentioned configuration is the following, and can be 
made and manufactured. Since formation of TFT is the same as that of an example 1, it is omitted. On 
the array substrate 1 1 with which TFT was formed, the SiNx film 17 is formed by 300nm in thickness, 
polysilane is applied on a spin coat etc. on it, and the polysilane film with a thickness of 1.2 micrometers 
is formed. Subsequently, dry etching of the SiNx film 17 and polysilane film of the contact section 
1 1 1,1 12 is carried out, and a contact hole is formed. 

[0102] Subsequently, ultraviolet-rays exposure of the polysilane film is carried out alternatively, the 
latent image of a dyeing pattern is formed and pattern dyeing of the array substrate is carried out into 
the dipping liquid containing a basic dye by what (1st immersion) is immersed. Then, it is In(AcAc) 3 in 
order to give conductivity. Sn2 (AcAc) An array substrate is immersed into the dipping liquid to contain 
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(2nd-immersion). Then, this is made to vitrify the exposure section by heated and prebaking. The color 
pixel electrode 18 is formed by repeating this exposure, the 1st immersion, the 2nd immersion, and 
heating and prebaking 3 times about RGB each pixeL Since this color pixel electrode 18 is performing 
the immersion process in 2 steps with the 1st immersion to dye and the 2nd immersion which gives 
conductivity, conductivity is given to surface partial 18a' and conductivity is not given only by film 
CHUBU ENGINEERING CORPORATION part 18a being dyed. At this time, the thickness of conductive 
partial 18a' is controllable by the immersion time amount of the 2nd immersion process. 
[0103] Subsequently, after exposing completely the array substrate 1 1 with which the color pixel 
electrode 18 was formed, an array substrate is immersed in a carbon black sol, postbake of this is 
carried out in 250 degrees C and about 60 minutes, and black matrix 18d dyeing is performed. Thus, 
black matrix 18d and the color pixel electrode 18 are produced. 

[0104] subsequently — contact — the section — 1 1 1,1 12 — a conductive polymer — filling a gap — 
TFT — a drain — an electrode — 16 — b — a color — a pixel — an electrode — conductivity — a 
part — 18 — a — ' — between — and — capacity — an electrode — 112 — a color — a pixel — an 
electrode — conductivity — a part — 18 — a — ' — between — electric — connecting — a sake — 
beer — 113 — and — 114 — forming . This beer 1 1 3,1 1 4 may be somewhat formed more highly from 
the depth of a contact hole before exposure of polysilane, and immersion. In this case, as shown in 
drawing 14 , in the contact section, contact is taken by the side face of a conductive polymer, and ITO 
produced with the sol-gel method. In drawing 14 R> 4, if beer 1 14 is produced and IT018a' is formed 
after forming a contact hole, contact can be taken in the side face of beer 1 14 and IT018a\ and the 
potential and pixel potential of pixel 19a of the contact section will become the same as a result. 
[0105] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is; 
completed by injecting a liquid crystal ingredient into this cel. According to the substrate for displays 
applied to the 1st operation gestalt as mentioned above, the effective voltage impressed to liquid crystal 
for the electrical potential difference distributed to a color filter cannot fall, and the trouble of a driver 
voltage rise can be avoided. Moreover, since it is not necessary to form a pixel electrode independently, 
problems, such as side etch, are not produced, either but a routing counter can also be reduced. 
[0106] [the 2nd operation gestalt] — with the 2nd operation gestalt, the substrate for displays 
containing the stratum functionale which has the contact section which consisted of organic-inorganic 
hybrid glass or a conductive polymer that the poor contact between the source electrodes of a 
switching element and pixel electrodes in structure should be solved every pixel electrode top is offered. 
[0107] Hereafter, the example of the substrate for displays concerning the 2nd operation gestalt is 
explained. (Example 3) Drawing 15 is the sectional view of the substrate for displays concerning the 2nd 
operation gestalt of this invention (array substrate). 401 in drawing shows a glass substrate. On the 
glass substrate 401, the gate line 402 and the Cs line 403 are formed, and silicon oxide 404 is formed on 
them, on silicon oxide 404, the a-Si barrier layer 406 carries out patterning, and forms — having — **** 
— a part of a-Si barrier layer 406 — upwards, the SiNx stopper film 407 is formed. Furthermore, on the 
a-Si barrier layer 406 and the SiNx stopper film 407, the n+a-Si layers 408a and 408b are formed in the 
condition of having dissociated mutually. Furthermore, on n+a-Si layer 408a and 408b, as the edge of the 
a-Si barrier layer 406 is covered, the source electrode 409 and the drain electrode 410 are formed. 
[0108] Thus, on formed TFT and Cs line, the stratum functionale 413,411a, 411b, and 414 which consists 
of organic-inorganic hybrid glass is formed. It is colored R, G, and B, and this stratum functionale colors 
black with conductive contact field 41 1a for connecting electrically the insulating field 413, and the 
source electrode 409 and the pixel electrode 412 prepared on the stratum functionale, and contains the 
insulating black matrix field 414 and conductive Cs polar-zone 41 1b. 

[0109] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. First, the gate line 402, the address line (not shown), and the Cs line 403 
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are formed in coincidence by carrying out sputtering of the MoTa alloy and carrying out patterning by 
300nm in thickness, on a glass substrate 401. Subsequently, silicon oxide (gate dielectric film) 404 with a 
thickness of 400nm is formed by plasma CVD on it, patterning of the a-Si barrier layer 406 with a 
thickness of 100nm is formed and carried out, and patterning of the SiNx-i stopper film 407 with a 
thickness of 50nm is formed and carried out on it. Furthermore, patterning of the n+a-Si layers 408a and 
408b with a thickness of 50nm is formed and carried out on the a-Si barrier layer 406 and the SiNxi 
stopper film 407. Subsequently, the source electrode 409, the drain electrode 410, and data wiring that 
is not illustrated are formed in coincidence by carrying out sputtering of the predetermined wiring metals, 
such as aluminum, and carrying out patterning. 

[01 10] Next, as are shown in drawing 1 6 (A), and the 5-% of the weight toluene solution 415 of the 
methylphenyl polysilane shown in a formula 4 is applied to a TFT array substrate by 2.0 micrometers of 
thickness with a spin coat and it is shown in drawing 16 (B), the pixel part 413 of R is exposed with 
deep-UV light (280 to 320 nm) through a photo mask 416, and a latent image 417 is formed. 
Subsequently, it is immersed in the red sol Ringers injection of the following presentations of this TFT 
array substrate, a rinse is carried out with pure water after that, and this is further baked for 10 minutes 
at 100 degrees C. This forms the Rth place color part 413, as shown in drawing 1 6 (C). The Gth place 
color part and the Bth place color part are formed like the above. This R and G, and the Bth place color 
part 413 showed insulation after baking. 
[0111] 

(Presentation of the sol Ringer's injection for RGB) 

Pigment (mean particle diameter of 0.1 micrometers) 0.5 to 1.5 g (it changes with R, G, and B) 

A methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml Hydrochloric acid 

(HCI) 0.25ml Acetonitrile It is [Formula 4] 8ml. 

CH 3 

(4) 



[01 12] (As for n, it is desirable that it is an integer and is n>=50) 

Next, as shown in drawing 16 (D), a signal-line top is covered and contact-on Cs line 41 1b field 41 1a is 
exposed by deep-UV using the mask 416 used as opening. This forms a latent image 417 in the 
polysilane resist on the Cs line 403 and the drain electrode 409 (since the RGB section 413 is already 
vitrified, it does not change with light). 

[01 13] Next, as shown in drawing 1 6 (E), after being immersed in the black sol Ringer s injection of the 
following presentations of this TFT array substrate, a rinse is carried out with pure water, and it 
prebakes for 10 minutes at 100 degrees C. After baking, these parts 41 1a and 41 1b are black, and have 
conductivity. 
[0114] 

(Presentation of the metal complex black sol Ringers injection (for conductivity)) 

A carbon black particle (mean particle diameter of 0.3 micrometers) 5g Methanol (CH3 OH) 30ml Indium 
acetylacetonate (In (COCH2 COCH3)) 20ml Tin acetylacetonate (Sn (COCH2 COCH3)) 1ml Water 85ml 
Hydrochloric acid (HCI) 0.25ml Acetonitrile As are shown in 8ml, next drawing 1 6 (F), and the whole TFT 
array substrate surface is exposed, a latent image 417 is formed and it is shown in drawing 16 (G), the 
black matrix section 414 is formed by being immersed in the black sol Ringers injection of the following 
presentations. Subsequently, postbake of this is carried out at 250 degrees C for 60 minutes. After 
baking, the black matrix section 414 is black, and has insulation. 
[0115] 

(Presentation of the black sol Ringers injection (for insulation)) 

Pigment (mixing of 0.3 micrometers of mean diameters, R, G and B, cyanogen, violet, and a yellow 
pigment) 
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5g Methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml Hydrochloric acid 
(HCI) 0.25ml Acetonitrile The pixel electrode 412 is formed by carrying out sputtering of the ITO and 
carrying out patterning to the 8ml last by 150nm in thickness, on the stratum functionale, as shown in 
drawing 16 (H). 

[0116] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, since the stratum functionale (the 
contact section, R and G, the B section, and the BM section) consists of organic-inorganic hybrid glass 
and the manufactured liquid crystal display consists of oxide semiconductors with which the conductive 
particle in which the wiring part between the pixel electrode 412 and the drain electrode 409 was formed 
by wet process was moreover distributed, defective continuity does not happen. 
[01 17] (Example 4) Drawing 17 is the sectional view of the substrate for displays concerning the 2nd 
operation gestalt of this invention. In drawing 17 , the same sign as drawing 1 5 is attached about the 
same part as drawing 15 , and the detailed explanation is omitted. 

[01 18] In the substrate for displays of drawing 17 (array substrate), the array substrate which has the 
ITO pixel electrode currently used for the present liquid crystal display components is used as it is. That 
is, the object for Cs capacity formation and the transparent electrode 405 for electrodeposition were 
formed in the Cs line 403 upper part, and contact of the source electrode 409 and the pixel electrode 
41 2 is taken in the contact sections 41 1 a and 41 1 b. 

[0119] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. By carrying out sputtering of the MoTa alloy and carrying out patterning by 
300nm in thickness, on a glass substrate 401, the gate line 402, the address line, and the Cs line 403 are 
formed in coincidence. Subsequently, silicon oxide (gate dielectric film) with a thickness of 400nm is 
formed by plasma CVD on it, patterning of the a-Si barrier layer 406 with a thickness of 100nm is 
formed and carried out, and patterning of the SiNxi stopper film 407 with a thickness of 50nm is formed 
and carried out on it. Furthermore, patterning of the n+a-Si layers 408a and 408b with a thickness of 
50nm is formed and carried out on the a-Si barrier layer 406 and the SiNxi stopper film 407. 
[0120] Subsequently, Cs and the transparent electrode 405 for electrodeposition are formed by carrying 
out sputtering of the ITO and carrying out patterning by 150nm in thickness, on the silicon oxide 404 on 
the Cs line 403. Subsequently, the drain electrode 409, the source electrode 410, and data wiring that is 
not illustrated are formed in coincidence by carrying out sputtering of the predetermined wiring metals, 
such as aluminum, and carrying out patterning. 

[0121] Next, as shown in drawing 18 (A), it exposes completely with deep-UV light (300 to 340 nm) from 
the rear face of an array substrate so that the 5-% of the weight toluene solution 415 of the 
methylphenyl polysilane shown in the above-mentioned formula 4 may be applied to a TFT array 
substrate by 2.0 micrometers of thickness with a spin coat and it may be shown subsequently to 
drawing 18 (B). Of this rear-face exposure process, as shown in drawing 18 (C), a latent image 417 is 
formed in opening (part except a signal line and a gate line). Subsequently, the field which was immersed 
in the electrodeposted liquid of the following presentations of a TFT array substrate, carried out the 
package drive of the R pixels in the condition, and formed the latent image is colored R, and the Rth 
place color part 413 is formed. Under the present circumstances, using S C E (Saturated Calomel 
Electrode) as a common electrode, where +20V are added to the gate, the electrical potential difference 
of +5V is impressed to a signal line. Then, the rinse of the TFT array substrate is carried out with pure 
water. The Gth place color part and the Bth place color part are formed like the above. Furthermore, 
this is baked for 10 minutes at 100 degrees C on a hot plate. After baking, this R and G, and the Bth 
place color part 413 are each color of R, G, and B, and, moreover, show insulation. 
[0122] 

(Presentation of the electrodeposted liquid for RGB coloring (for insulation)) 
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" Pigmfent particle (mean particle diameter of 0.1 micrometers) 1.0g (R:anthraquinone system, G:copper- 
phthalocyanine system, B: copper KURORU phthalocyanine system) 
Amphiphilic PEG mold surface activity ferrocene (FPEG) 0.2g (formula 1) 

LiBr 1.3g Acetonitrile 15ml Water As shown in 135ml f next drawing 18 (D), it exposes completely from a 
substrate front-face side, and a latent image 41 7 is formed in non-opening. Next, as shown in drawing 
18 R>8 (E), it is immersed in the black electrodeposition liquid of the following presentations of a TFT 
array substrate, and in the condition, an electrical potential difference is impressed to a signal line for 
the gate as a common electrode and this potential, and a signal-line top is alternatively colored black. 
Under the present circumstances, the electrical potential difference of +5V is impressed to a signal line, 
using S C E as a common electrode. Then, with pure water, the rinse of this is carried out and it is 
baked. After baking, this part 414 is black and shows insulation. 
[0123] 

(Presentation of black electrodeposition liquid (for insulation)) 

Pigment particle (mean particle diameter of 0.3 micrometers) 5.0g (mixing of cyanogen, violet, and a 
yellow pigment) 

An amphiphilic PEG mold surface activity ferrocene (FPEG) 0.2g LiBr 1.3g Acetonitrile 15ml Water As 
shown in 135ml, next drawing 1 8 (F), it is immersed in the black electrodeposition liquid of the following 
presentations of a TFT array substrate. Add +20V to the gate in the condition, impress an electrical 
potential difference to a signal line, a conductive particle is made to invade into the latent image on the 
source electrode 409 and the Cs electrode 405, and the contact sections 41 1a and 41 1b are formed. 
Under the present circumstances, the electrical potential difference of +5V is impressed to a signal line, 
using S C E as a common electrode. Then, with pure water, the rinse of this is carried out and it is 
baked. After baking, these parts 41 1a and 41 1b are black, and show conductivity. 
[0124] 

(Presentation of black electrodeposition liquid (for conductivity)) 

A carbon black particle (mean particle diameter of 0.3 micrometers) 5.0g Amphiphilic PEG mold surface 
activity ferrocene (FPEG) 0.2g LiBr 1.3g Acetonitrile 15ml Water As shown in 135ml f next drawing 1 8 (G), 
after being immersed in the black sol Ringer's injection for insulation of the same presentation as an 
example 3, the rinse of the TFT array substrate is carried out with pure water, the remaining black 
matrix section is formed and postbake is carried out at 250 degrees C for 60 minutes. After baking, this 
black matrix section 414 is black, and shows insulation. 

[0125] Finally, as shown in drawing 18 (H), when sputtering of the ITO is carried out and it carries out 
patterning by 150nm in thickness on organic-inorganic hybrid glass, the pixel electrode 412 is formed. 
[0126] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, since it consists of oxide 
semiconductors with which the manufactured liquid crystal display distributed the conductive particle in 
which the stratum functionale (the contact section, R and G, the B section, and the BM section) 
consists of organic-inorganic hybrid glass, and the wiring part between the pixel electrode 412 and the 
drain electrode 409 was moreover formed by wet process, defective continuity does not happen. 
[0127] (Example 5) Drawing 19 is the sectional view of the substrate for displays concerning the 2nd 
operation gestalt of this invention. In drawing 19 , the same sign as drawing 15 is attached about the 
same part as drawing 1 5 , and the detailed explanation is omitted. 

[0128] In the substrate for displays of drawing 19 (array substrate), contact to the transparent electrode 
405 for Cs and the pixel electrode 412 linked to the source electrode 409 is taken in the contact 
section 41 1 of the stratum functionale. 

[0129] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. Formation of TFT and the RGB coloring section of the stratum functionale 
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c is perrformed like an example 4. 

[0130] As shown in drawing 20 (A), it exposes completely with deep-UV light (300 to 340 nm) from the 
rear face of an array substrate so that the 5-% of the weight toluene solution 415 of the methylphenyl 
polysilane shown in the above-mentioned formula 4 may be applied to a TFT array substrate by 2.0 
micrometers of thickness with a spin coat and it may be shown subsequently to drawing 20 (B). Of this 
rear-face exposure process, as shown in drawing 20 (C), a latent image 417 is formed in opening (part 
except a signal line and a gate line). Subsequently, the field which was immersed in R of the same 
presentation as an example 4, G, the object for B, and the electrodeposted liquid for insulation in the 
TFT array substrate, carried out the package drive of the R pixels in the condition, and formed the 
latent image is colored R, and the Rth place color part 413 is formed. Under the present circumstances, 
using S C E as a common electrode, where +20V are impressed to the gate, the electrical potential 
difference of +5V is impressed to a signal line. Then, the rinse of the TFT array substrate is carried out 
with pure water. The Gth place color part and the Bth place color part are formed like the above. 
Furthermore, this is baked for 10 minutes at 100 degrees C on a hot plate. After baking, this R and G, 
and the Bth place color part 413 are each color of R, G, and B, and, moreover, show insulation. 
[0131] Subsequently, as shown in drawing 20 (D), deep-UV exposure is carried out using the mask 416 
with which the signal-line and TFT top was covered by the TFT array substrate, and Cs field became 
opening. Thereby, a latent image 417 is formed in the polysilane resist 415 on Cs field (since the RGB 
section is already vitrified, it does not change with light). Next, as shown in drawing 20 (E), after being 
immersed in the black sol Ringers injection for conductivity of the same presentation as an example 3, 
the rinse of the TFT array substrate is carried out with pure water, and it is prebaked at 100 degrees C 
for 10 minutes. After baking, this contact section 411 is black, and shows conductivity. 
[0132] Subsequently, as shown in drawing 20 (F), it exposes completely from the front-face side of a 
TFT array substrate, and a latent image 417 is formed in the remaining part. Subsequently, as shown in 
drawing 20 (G), after being immersed in the black sol Ringer's injection for insulation of the same 
presentation as an example 3, a rinse is carried out with pure water, and the black matrix section 414 is 
formed. Subsequently, postbake of this is carried out at 250 degrees C for 60 minutes. After baking, the 
black matrix section 414 is black, and shows insulation. 

[0133] Finally, as shown in drawing 20 (H), when sputtering of the ITO is carried out and it carries out 
patterning by 150nm in thickness on the stratum functionale, the pixel electrode 412 is formed. 
[0134] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, since it consists of oxide 
semiconductors with which the manufactured liquid crystal display distributed the conductive particle in 
which the wiring part 41 1 between the transparent electrodes 405 for Cs which the stratum functionale 
(the contact section, R and G, the B section, and the BM section) consists of organic-inorganic hybrid 
glass, and were moreover connected with the pixel electrode 412 and the source electrode was formed 
by wet process, defective continuity does not happen. 

[0135] (Example 6) Drawing 21 and drawing 22 are the sectional views of the substrate for displays 
concerning the 2nd operation gestalt of this invention. In drawing 21 and drawing 22 , the same sign as 
drawing 15 is attached about the same part as drawing 15 , and the detailed explanation is omitted. 
[0136] In the substrate for displays of drawing 21 (array substrate), contact to the transparent electrode 
405 for Cs and the pixel electrode 412 linked to the source electrode 409 is taken by the conductive 
polymer embedded in the contact hole established in the color FURUTA layer. Moreover, in the 
substrate for displays of drawing 22 (array substrate), contact to the source electrode 409 and the pixel 
electrode 412 is taken by the conductive polymer embedded in the contact hole established in the color 
FURUTA layer. Therefore, it is only that the substrate of drawing 21 differs in the location which forms a 
contact hole from the substrate of drawing 22 , and the manufacture process is the same. 
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[0137] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. Formation of TFT and the RGB coloring section of the stratum functionale 
is performed like an example 4. 

[0138] As shown in drawing 23 (A), it exposes completely with deep-UV light (300 to 340 nm) from the 
rear face of an array substrate so that the 5-% of the weight toluene solution 415 of the methylphenyl 
polysilane shown in the above-mentioned formula 4 may be applied to a TFT array substrate by 2.0 
micrometers of thickness with a spin coat and it may be shown subsequently to drawing 23 (B). Of this 
rear-face exposure process, as shown in drawing 23 (C), a latent image 417 is formed in opening (part 
except a signal line and a gate line). Subsequently, the field which was immersed in R of the same 
presentation as an example 4, G, the object for B, and the electrodeposted liquid for insulation in the 
TFT array substrate, carried out the package drive of the R pixels in the condition, and formed the 
latent image is colored R, and the Rth place color part 413 is formed. Under the present circumstances, 
using S C E as a common electrode, where +20V are added to the gate, the electrical potential 
difference of +5V is impressed to a signal line. Then, the rinse of the TFT array substrate is carried out 
with pure water. The Gth place color part and the Bth place color part are formed like the above. 
Furthermore, this is baked for 10 minutes at 100 degrees C on a hot plate. After baking, this R and G, 
and the Bth place color part 413 are each color of R, G, and B, and, moreover, show insulation. 
[0139] Subsequently, as shown in drawing 23 (D), a latent image 417 is formed in the remaining part by 
exposing from a substrate front-face side completely with deep-UV light to a TFT array substrate 
(since the RGB section is already vitrified, it does not change with light). Subsequently, as shown in 
drawing 23 (E), after being immersed in the black sol Ringer's injection for insulation of the same 
presentation as an example 3, the rinse of the TFT array substrate is carried out with pure water, and 
the black matrix section 414 is formed. Subsequently, postbake of this is carried out at 250 degrees C 
for 60 minutes. After baking, the black matrix section 414 is black, and shows insulation. 
[0140] Next, as shown in drawing 23 (F), the contact part between pixel electrodes is alternatively 
etched by RIE among the black matrix sections. Subsequently, a conductive polymer 418 is made to 
form in a contact hole part in the condition of having added to the gate line +20V in addition to [ +5V ] a 
signal line, being immersed in the electrolytic solution containing the monomer which forms the 
conductive polymer of the following presentations of a TFT array substrate, as shown in drawing 23 R> 
3 (G). Under the present circumstances, S C E is used as a common electrode. Then, the rinse of this is 
carried out with pure water. This contact section 41 1 is black, and shows conductivity. 
[0141] 

(Presentation of electrolytic polymerization liquid) 

A pyrrole 25ml LJCI04 10g Acetonitrile 1000ml, subsequently to drawing 23 (H), after drying a TFT array 
substrate so that it may be shown, they are 254nm and 1 J/cm2. UV washing is performed and the 
conductive polymer adhering to a front face is removed. Finally, as shown in drawing 23 (I), when 
sputtering of the ITO is carried out and it carries out patterning by 150nm in thickness on the stratum 
functionale, the pixel electrode 412 is formed. 

[0142] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, since, as for the manufactured liquid 
crystal display, the stratum functionale (the contact section, R and G, the B section, and the BM 
section) consists of organic-inorganic hybrid glass and it consists of conductive polymers in which the 
wiring part between the transparent electrodes 405 for Cs moreover connected with the pixel electrode 
412, the source electrode 409, or the source electrode 409 was formed of wet process, defective 
continuity does not happen. 

[0143] (Example 7) Drawing 24 is drawing showing other manufacture approaches of drawing 21 and the 
substrate for displays of drawing 22 . About the process which produces TFT on a glass substrate 401, 



-23- 



it carries out like an example 4. 

[0144] First, as shown in drawing 24 (A), the 5-% of the weight toluene solution 415 of the methylphenyl 
polysilane shown in the above-mentioned formula 1 is applied to a TFT array substrate by 2.0 
micrometers of thickness with a spin coat, subsequently to drawing 24 (B), pixel partial 413of R R is 
alternatively exposed with deep-UV light (280 to 320 nm) through a photo mask, and a latent image 417 
is formed so that it may be shown. Subsequently, after being immersed in R of the same presentation as 
an example 3, G, the object for B, and the red sol Ringer's injection for insulation, the rinse of this TFT 
array substrate is carried out with pure water, and this is further baked for 10 minutes at 100 degrees C. 
This forms the Rth place color part 413. The Gth place color part and the Bth place color part are 
formed like the above. 

[0145] Next, by exposing a TFT array substrate completely using deep-UV light, a latent image is made 
to form in the black matrix section, after being immersed in the black sol Ringers injection for insulation 
of the same presentation as an example 3, a rinse is carried out with pure water, and the black matrix 
section 414 is formed. Next, this is carried out 60-minute post **-KU at 250 degrees C. As shown in 
drawing 24 (C) after baking, the RGB coloring section 413 and the black matrix section 414 serve as 
glass in which insulation is shown. 

[0146] Next, as shown in drawing 24 (D), the contact part between pixel electrodes is alternatively 
etched by RIE among the black matrix sections. Subsequently, being immersed in the electrolytic 
solution containing the monomer which forms the conductive polymer of the same presentation as an 
example 3 for a TFT array substrate, as shown in drawing 24 R> 4 (E), the package drive of the TFT is 
carried out similarly, and a conductive polymer 418 is made to form in a contact hole part. This contact 
section 41 1 is black, and shows conductivity. 

[0147] Subsequently, as shown in drawing 24 (F), after prebaking a TFT array substrate, they are 254nm 
and 1 J/cm2. UV washing is performed and the conductive polymer adhering to a front face is removed. 
Finally, as shown in drawing 24 (G), when sputtering of the ITO is carried out and it carries out 
patterning by 150nm in thickness on the stratum functionale, the pixel electrode 412 is formed. 
[0148] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, since, as for the manufactured liquid 
crystal display, the stratum functionale (the contact section, R and G, the B section, and the BM 
section) consists of organic-inorganic hybrid glass and it consists of conductive polymers in which the 
wiring part between the transparent electrodes 405 for Cs moreover connected with the pixel electrode 
41 2, the source electrode 409, or the source electrode 409 was formed of wet process, defective 
continuity does not happen. 

[0149] In the 2nd operation gestalt, although the example which used organic-inorganic hybrid glass for 
the stratum functionale is explained, organic - inorganic hybrid glass formed in the process same on the 
passivation film prepared between the pixel electrode on an array substrate and TFT as the above may 
be applied. In this case, the conditions in the above-mentioned process etc. are changed suitably, and 
are applied. For example, in an electrodeposted process, a pigment is not included in electrodeposted 
liquid, but a package drive is carried out and TFT of all pixels is performed. 

[0150] As mentioned above, according to the 2nd operation gestalt, the poor contact in structure can be 
avoided every pixel top, and a reliable color filter-on array substrate can be offered. Moreover, by using 
this substrate, high numerical aperture-ization is attained and the liquid crystal display of a low power 
can be offered. 

[0151] (Example 8) Drawing 25 is the sectional view of the substrate for displays concerning the 2nd 
operation gestalt of this invention (array substrate). 501 in drawing shows a glass substrate. The gate 
line 509 is formed on the glass substrate 501, and the gate dielectric film 510 which consists of silicon 
oxide is formed on it. On gate dielectric film 510, the i — Si semi-conductor layer 51 1 carries out 



-24- 



4J patterning, and is formed, and the n+a-Si layers 507a and 508a are formed in the condition of having 
dissociated mutually, on the i — Si semi-conductor layer 511. Furthermore, on n+a-Si layer 507a and 508a, 
drain electrode 507b and source electrode 508b are formed. Thus, TFT502 is formed. 
[0152] The stratum functionale is prepared on this TFT502. The color filter layer consists of the contact 
sections 505 and the coloring sections 504 for connecting electrically the black matrix section 503 on 
TFT502, and source electrode 507b and the pixel electrode 506. Moreover, the pixel electrode 506 is 
formed on this stratum functionale. The substrate for displays (array substrate) which has the above- 
mentioned configuration is the following, and can be made and manufactured. First, TFT502 is formed on 
7057 by the glass substrate, Inc., for example, Corning, and the NA[ by the Neta techno glass 
company ]-glass substrate 501 which consists of alkali free glass of 45 and 0[ by Nippon Electric Glass 
Co., Ltd. ] alpha-2 grade, namely, the thing which Ta, Mo-Ta, etc. are put by sputtering etc. and do for 
patterning on a glass substrate 501 — the gate line 509 — forming — a it top — Ta 205, SiNx, and 
aluminum 203 etc. — it covers by sputtering, CVD, etc. and the GUTO insulator layer 510 is formed. By 
putting i-Si (intrinsic-semiconductor amorphous silicon) etc. by CVD etc., and carrying out patterning on 
gate dielectric film 510, the i — Si semi-conductor layer 51 1 is formed. By furthermore putting and 
carrying out patterning of n+a-Si (or Ti) on it, the n+a-Si layers 507a and 508a are formed, and source 
electrode 508b and drain electrode 507b are alternatively formed on n+a-Si layer 507a and 508a. 
[0153] Next, as shown in drawing 26 (A), the liquid which the spin coater was used [ liquid ] and made 
the organic solvent dissolve a polysilane constituent on the glass substrate 501 with which TFT502 was 
formed is applied. It sets at the above-mentioned formula 2 and a ceremony 3, and polysilane is R1. And 
R3 It is a methyl group and is R2. It is a phenyl group and is R4. The polyphenyl methyl / methyl trifluoro 
propyl silane which is a trifluoro propyl group are used. The toluene solution which added 15 weight 
sections for diethylene glycol dibenzoate as a cross linking agent by using as 8 weight sections and an 
ethylene system compound a silicone rubber constituent (constituent which consists of the dimethyl 
silicone oil YE3902 (Toshiba Silicone make) 98.9 weight section, the methyltriacetoxysilane 1 weight 
section, and the dibutyl tin JIRAU rate 0.1 weight section) in polyphenyl methyl / methyl trifluoro propyl 
silane 100 weight section is used for a polysilane constituent. The solid content concentration of this 
liquid is 30 % of the weight. A hot plate is used and liquid is made to prebake, after applying this liquid. 
The thickness of the obtained polysilane layer 512 is 2.5 micrometers. 

[0154] Subsequently, as shown in drawing 26 (B), sequential formation of R, G, the Bth place color part, 
and the black matrix section is carried out. That is, after making the silanol group (Si~OH association) of 
a hydrophilic property generate by exposing ultraviolet rays in the polysilane layer corresponding to the 
Rth place color part, an array substrate is immersed in a red coloring sol solution, the Rth place color 
part 504 is formed, and the Gth place color part, the Bth place color part, and the black matrix section 
503 are formed by the same approach. In addition, a medium-voltage mercury-vapor lamp is used for 
exposure, and it is 5 J/cm2. It carries out with the quantity of light. The polysilane layer by which 
ultraviolet rays are not exposed remains as an organic polysilane layer. 

[0155] Subsequently, as shown in drawing 26 (C), a mask 514 is used for 513 parts which do not form " 
the coloring section 504 and the black matrix section 503, and ultraviolet rays are irradiated. 
Subsequently, as it carries out and is shown in drawing 26 (D), an array substrate is immersed in the 
conductive sol solution which distributed the particle of iotaTO, and the contact section 505 is formed. 
Then, an array substrate is washed in cold water, 100 degrees C and baking for 30 minutes are 
performed, and the stratum functionale containing the coloring section, the black matrix section, and the 
contact section is completed. 

[0156] In addition, the coloring sol solution used above is a sol solution which distributed the particle of 
a pigment, and a conductive sol is the sol solution which distributed the particle of ITO. These sol 
solutions are produced as follows. A tetra-ethoxy silane is used as a metal alkoxide of a start raw 
material. It is made to distribute, carrying out 20 weight sections addition and agitating a pigment 
particle with a mean particle diameter of 0.1 micrometers or an ITO particle with a mean particle 
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dianrfeter of 0.1 micrometers with for [ sufficient ] 30 minutes in ordinary temperature in the solution 
which consists of the tetra-ethoxy silane 100 weight section, the ethyl alcohol 100 weight section, and 
the pure-water 70 weight section. Then, the hydrochloric-acid 0.3 weight section is added to this, and 
solation is continued while making it distribute, agitating in ordinary temperature further for 2 hours. In 
this way, it considers as a coloring sol solution or a conductive sol solution by adding and diluting the sol 
solution 300 weight section and the pure-water 300 weight section which were made from said same 
process, without adding a pigment or a conductive particle in the obtained coloring sol solution or 
conductive sol solution 100 weight section. 

[0157] The immersion to a coloring sol solution or a conductive sol solution is ended in 10 - 15 minutes 
in ordinary temperature. Since generating of the pinhole by remelting of a polysilane layer will become 
easy to take place although immersion time amount can be shortened if the temperature of a sol 
solution is raised, as for the temperature of a sol solution, it is desirably desirable that it is 30 degrees C 
or less 40 degrees C or less. 

[0158] In addition, the coloring section black matrix section etc. can also be formed using the ink 

injection technique used for record techniques, such as the ink jet method, instead of exposing a 

polysilane layer and being immersed in a sol solution, without exposing a polysilane layer. 

[0159] Next, as shown in drawing 26 (E), a spin coater is used again, on the stratum functionale, the 

same polysilane constituent as the above is applied and prebaked, and the polysilane layer 512 with a 

thickness of 0.5 micrometers is formed. Then, as are shown in drawing 26 (F), and the polysilane layer 

512 is exposed by ultraviolet rays and shown in drawing 2626 (G) using the mask 514 in which the part 

equivalent to a pixel electrode carried out opening, an array substrate is immersed in the conductive sol 

solution which distributed the particle of iotaTO, and the pixel electrode 506 is formed. 

[0160] Thus, the obtained substrates for displays are very few things of surface irregularity, and the 

electrical installation between a pixel electrode and TFT is also excellent. 

[0161] (Example 9) Drawing 27 is the sectional view of the liquid crystal display concerning the 2nd 
operation gestalt of this invention. This liquid crystal display mainly consists of liquid crystal layers 515 
pinched between the TFT array substrate Y, and the opposite substrate X and the TFT array substrate 
Y which have the configuration shown in the opposite substrate X which comes to form the orientation 
film 517 on a glass substrate 501 through the transparent electrode 516 which consists of ITO etc., and 
drawing 25 . In addition, the orientation film 517 is formed also on the TFT array substrate Y, each 
orientation film 517 counters and the opposite substrate X and the TFT array substrate Y are arranged. 
[0162] The liquid crystal display which has the above-mentioned configuration is the following, and can 
be made and manufactured. In addition, in the TFT array substrate Y, since the process which produces 
TFT502 on a glass substrate 501 is the same as an example 8 as shown in drawing 28 (A), the detailed 
explanation is omitted. 

[0163] As shown in drawing 28 (B), with the nozzle coating method using a nozzle 519, the liquid made 
to dissolve a polysilane constituent in an organic solvent is applied on the glass substrate 501 which has 
TFT502, reduced pressure prebaking is carried out, and the polysilane layer 512 with a thickness of 2 
micrometers is formed by prebaking 100 degrees C in clean oven further for 30 minutes. 
[0164] Here, it sets at the above-mentioned formula 2 and a ceremony 3, and polysilane is R1. And R3 It 
is a methyl group and is R2. And R4 The polyphenyl methylsilane (CH3 C6 H5 Si) which is a phenyl group 
is used. The toluene solution (20 % of the weight of solid content concentration) which added 30 weight 
sections for n-butyl olate as a cross linking agent by using as 2 weight sections and an ester compound 
a silicone rubber constituent (constituent which consists of the dimethyl silicone oil Yepsilon3902 
(Toshiba Silicone make) 98.9 weight section, the methyltriacetoxysilane 1 weight section, and the dibutyl 
tin JIRAU rate 0.1 weight section) is used to this polyphenyl methylsilane 100 weight section. 
[0165] Subsequently, as shown in drawing 28 (C), partial 504a of the polysilane layer corresponding to 
the Rth place color part is exposed by ultraviolet rays from a rear face. At this time, the part of the 
polysilane layer corresponding to the Gth place color part and the Bth place color part is covered and 
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exposed with the mask which is not illustrated. Moreover, in order that the TFT section may not let light 
pass, only Rth place color part corresponding point 504a is exposed, and a silanol group is generated 
there. In addition, a medium-voltage mercury-vapor lamp is used for exposure, and it is 4 - 5 J/cm2. It 
carries out with the quantity of light. However, if it is the light source which emits the wavelength of 
250-400nm which is the ultraviolet absorption region of polysilane, it can be used by other light sources. 
[0166] Then, as shown in drawing 28 (D), ten to 15 part is immersed in the coloring sol solution which 
distributed red pigments (for example, Pig.Red 1 77) and the yellow pigment for color correction (for 
example, Pig.Yellow 139) in ordinary temperature in an array substrate, this is rinsed, it prebakes about 
30 minutes at 100-1 15 degrees C, and the Rth place color part is formed. Similarly, the Gth place color 
part and the Bth place color part are formed. In addition, if not dip coating but the ink jet method is used 
when coloring, exposure of the part colored R, G, and B can be managed at once. 

[0167] A coloring sol solution is produced as follows. In the solution which consists of the tetra-ethoxy 
silane 100 weight section, the ethanol 100 weight section, and the pure-water 70 weight section, it is 
made to distribute, carrying out 15 weight sections addition of the above-mentioned pigment (the weight 
ratio of R and Y being 70:30), and agitating for 30 minutes in ordinary temperature, the hydrochloric-acid 
0.3 weight section is added to this after that, and distribution is further continued in ordinary 
temperature for 1 hour. Then, it considers as a coloring sol solution by adding and diluting the sol 
solution 3 and pure water 3 which have not added the coloring agent to this coloring sol solution 1. 
[0168] Subsequently, as shown in drawing 28 (E), partial 505a of the polysilane layer corresponding to 
the contact section is exposed by ultraviolet rays from a substrate front-face side using the mask 514 
which carried out opening of the contact section. Subsequently, as shown in drawing 28 (F), a TFT array 
substrate is immersed in the conductive sol solution which distributed the particle of iotaTO, after that, 
this is rinsed, prebaking for about 30 minutes is performed at 100-1 15 degrees C, and the contact 
section 505 is formed. In addition, a conductive sol solution can transpose the pigment content of an 
above-mentioned coloring sol solution to the particle of iotaTO, and can obtain it like a coloring sol 
solution. 

[0169] Subsequently, as shown in drawing 28 (G), partial 503a of the polysilane layer corresponding to 
the black matrix section is exposed by ultraviolet rays from a substrate front-face side using the mask 
which carried out opening of the black matrix section. Subsequently, as shown in drawing 28 (H), a TFT 
array substrate is immersed in the black coloring sol solution which distributed the pigment (the weight 
ratio of R, B, Y, and V is 15:20:20:15) of R, B, yellow (Y), and purple (V), this is rinsed, prebaking for 
about 30 minutes is performed at 100-1 15 degrees C, and the black matrix section 503 is formed. In 
addition, this coloring sol solution can be obtained like an above-mentioned coloring sol solution. 
[0170] Next, as shown in drawing 28 (I), the liquid 518 made to dissolve a polysilane constituent in an 
organic solvent is again applied and prebaked using a nozzle coating method. Then, as shown in drawing 
28 (J), the part equivalent to a pixel electrode exposes a polysilane layer using the mask 514 by which 
opening was carried out. Subsequently, as shown in drawing 28 (K), a TFT array substrate is immersed in 
the conductive sol solution which distributed the particle of ItauO, and the contact section 505 and the 
pixel electrode 506 are formed. Furthermore, the orientation film 517 is formed on the pixel electrode 
506, and rubbing processing is performed. 

[0171] On the other hand, a transparent electrode 516 is formed by sputtering etc. on a glass substrate 
501, the orientation film 517 is further formed on it, and rubbing processing is performed. 
[0172] Thus, as each orientation film 517 counters, it arranges the opposite substrate X and the TFT 
array substrate Y which were obtained, the liquid crystal layer 515 is formed among both substrates, and 
a liquid crystal display is completed. 

[0173] Thus, the TFT array substrates Y are very few things of surface irregularity, and since the 
obtained liquid crystal display is excellent also in the electrical installation between a pixel electrode and 
TFT, it is excellent in color reproduction nature or contrast. 

[0174] (Example 10) A liquid crystal display is produced like an example 9 except performing direct 
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rubbing processing to the coloring section, the contact section, the black matrix section, and the front 
face that formed the pixel electrode using polysilane, without forming the orientation film 517 in the TFT 
array substrate Y. After rubbing processing forms the contact section 505 and the pixel electrode 506, it 
is performed, and heating prebaking is performed after that. In addition, rubbing processing can also be 
performed after carrying out heating prebaking. 

[0175] Thus, since the TFT array substrates Y are very few things of surface irregularity and the 
electrical installation between a pixel electrode and TFT is also excellent in them, the obtained liquid 
crystal display is also excellent in color reproduction nature or contrast. Moreover, according to the 
approach of an example 10, an orientation film formation process and orientation down stream 
processing can be skipped. 

[0176] (Example 11) The liquid crystal display concerning the 2nd operation gestalt may be a 
configuration which forms the pixel electrode 506 only on the contact section 505 of the stratum 
functionale, and the coloring section 504, and is not prepared on the black matrix section 503, as shown 
in drawing 29 . That is, the direct orientation film 517 is formed on the black matrix section 503. 
[0177] Thus, since the TFT array substrates Y are very few things of surface irregularity and the 
electrical installation between a pixel electrode and TFT is also excellent in them, the obtained liquid 
crystal display is also excellent in color reproduction nature or contrast. 

[0178] As mentioned above, the substrate for displays of the 2nd operation gestalt can connect easily 
TFT and the pixel electrode formed on the stratum functionale through the stratum functionale, without 
passing through a complicated process. Moreover, since R, G t the Bth place color part, the black matrix 
section, and the contact section are formed in the same stratum functionale, the substrate for displays 
excellent in smooth nature is obtained. 

[0179] [the 3rd operation gestalt] — with the 3rd operation gestalt, on both sides of the whole opening 
which consists of organic-inorganic hybrid glass, storage capacitance is formed with an ITO electrode, 
and improvement in a numerical aperture is aimed at. Moreover, the gate dielectric film of a switching 
element is formed with organic-inorganic hybrid glass, and low temperature-ization of a gate-dielectric- 
film formation process is attained. 

[0180] Hereafter, the example of the 3rd operation gestalt is explained. 

[0181] (Example 12) Drawing 30 is the sectional view of the substrate for displays concerning the 3rd 
operation gestalt of this invention (array substrate). 301 in drawing shows a glass substrate. On the 
glass substrate 301, metal part 303a of the gate line 302 and Cs line is formed, and transparence partial 
303b of Cs line is formed on metal part 303a. Moreover, silicon oxide 304 is formed. This transparence 
partial 303b consists of ITO(s), and a part of this transparence partial 303b is covered with silicon oxide 
304. on silicon oxide 304, the a-Si barrier layer 306 carries out patterning, and forms — having — **** 
— a part of a~Si barrier layer 306 — upwards, the SiNx stopper film 307 is formed. Furthermore, on the 
a-Si barrier layer 306 and the SiNx stopper film 307, the n+a-Si layers 308a and 308b are formed in the 
condition of having dissociated mutually. Furthermore, on n+a-Si layer 308a and 308b, as the edge of the 
a-Si barrier layer 306 is covered, the drain electrode 310 and the source electrode 309 are formed. 
[0182] Thus, on formed TFT and Cs line, stratum functionale 313,314a and 314b is formed. This stratum 
functionale contains the field 313 which is colored R, G, and B and shows insulation, the black 
electrically connected with the pixel electrode 312 prepared on the stratum functionale, conductive 
contact field 314a and black, and insulating black matrix section 314b. 

[0183] The TFT array substrate which has the above-mentioned configuration is the following, and can 
be made and manufactured. First, metal part 303a of the gate line 302, the address line (not shown), and 
Cs line is formed in coincidence by carrying out sputtering of the MoTa alloy and carrying out patterning 
by 300nm in thickness, on a glass substrate 301. 

[0184] Subsequently, transparence partial 303b of Cs line is formed by carrying out sputtering of the 
ITO and carrying out patterning by 150nm in thickness, on metal part 303a. Subsequently, silicon oxide 
(gate dielectric film) 304 with a thickness of 400nm is formed by plasma CVD on it, patterning of the a- 
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Si barrier layer 306 with a thickness of 100nm is formed and carried out and patterning of the SiNxi 
stopper film 307 with a thickness of 50nm is formed and carried out on it. Furthermore, patterning of the 
n+a-Si layers 308a and 308b with a thickness of 50nm is formed and carried out on the a-Si barrier 
layer 306 and the SiNxi stopper film 307. Subsequently, the drain electrode 310, the source electrode 
309, and data wiring are formed in coincidence by carrying out sputtering of the predetermined wiring 
metals, such as aluminum, and carrying out patterning. 

[0185] Next, the 5-% of the weight toluene solution of the methylene phenyl polysilane shown in the 
above-mentioned formula 4 is applied by 2.0 micrometers of thickness with a spin coat, and contact 
partial 314a with a pixel electrode is exposed with deep-UV light (280 to 320 nm) through a photo mask. 
Subsequently, it is immersed in the black sol Ringer s injection for conductivity of the following 
presentations of this TFT array substrate, a rinse is carried out with pure water after that, and it bakes 
for 10 minutes at 100 degrees C to this further. After baking, this contact section 314a becomes black, 
and, moreover, has conductivity. 
[0186] 

(Presentation of the black sol Ringers injection for the contact sections (for conductivity)) 

Carbon black particle (mean particle diameter of 0.3 micrometers) 5g Methanol (CH3 OH) 30ml Indium 

acetylacetonate (In (COCH2 COCH3)) 

20ml Tin acetylacetonate (Sn (COCH2 COCH3)) 

1ml Water 85ml Hydrochloric acid (HCI) 0.25ml Acetonitrile The pixel parts of R, G, and B are produced 
in 8ml t next the same process as the above. The presentation of the sol Ringer's injection in that case is 
shown below. This R and G, and area B 313 have insulation after baking. 
[0187] 

(Presentation of the sol Ringers injection for RGB (for insulation)) 

Pigment (mean particle diameter of 0.1 micrometers) 0.5 to 1.5 g (it changes with R, G, and B) 

A methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml Hydrochloric acid 

(HCI) 0.25ml Acetonitrile Exposing 8ml, next the whole TFT array substrate surface, a subsequent 

process forms the remaining black matrix section (insulating section) 314b like the above. The 

presentation of the sol Ringer's injection in that case is shown below. Next, it bakes by 60 minutes at 

250 degrees C. This BM section 314b becomes black, and, moreover, has insulation. 

[0188] 

(Presentation of the sol Ringer's injection for insulating black matrices) 

a pigment (the mean particle diameter of 0.3micro, R, G and B, and cyanogen — ) Mixing of violet and a 
yellow pigment 5g Methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml 
Hydrochloric acid (HCI) 0.25ml Acetonitrile 8ml is carried out in this way, and the stratum functionale is 
formed. Finally, the pixel electrode 312 is formed by carrying out sputtering of the ITO and carrying out 
patterning by 150nm in thickness, on the stratum functionale. 

[0189] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, in the manufactured liquid crystal 
display, it is reliable, and since most Cs sections moreover turn into opening, a high numerical aperture 
is realizable, since the stratum functionale (the contact section, R and G f the B section, and the BM 
section) consists of organic-inorganic hybrid glass. 

[0190] (Example 13) Drawing 31 is the sectional view of the substrate for displays concerning the 3rd 
operation gestalt of this invention. In drawing 31 , the same sign as drawing 30 is attached about the 
same part as drawing 30 , and the detailed explanation is omitted. 

[0191] In the substrate for displays of drawing 31 (array substrate), silicon oxide 304 is formed so that 
metal part 303a of Cs line may be covered, transparence partial 303b of Cs line is formed on silicon 
oxide 304, and the contact hole established in silicon oxide 304 performs contact between metal part 
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303a' and transparence partial 303b. 

[0192] On TFT and Cs line, stratum functional 313,314a and 314b is formed. This stratum functionale 
contains the field 313 which is colored R, G, and B and shows insulation, the black electrically 
connected with the pixel electrode 312 prepared on the stratum functionale, conductive contact field 
314a and black, and insulating black matrix section 314b. 

[0193] The substrate for displays which has the above-mentioned configuration is the following, and can 
be made and manufactured. By carrying out sputtering of the MoTa alloy by 300nm in thickness on a 
glass substrate 301, metal part 303a of the gate line 302, the address line (not shown), and Cs line is 
formed in coincidence. Subsequently, silicon oxide (gate dielectric film) 304 is formed by 400nm in 
thickness by plasma CVD, and patterning is carried out. Subsequently, transparence partial 303b of Cs 
line is formed by establishing a contact hole in the silicon oxide 304 on metal part 303a, and carrying out 
sputtering of the ITO by 150nm in thickness on silicon oxide 304. At this time, metal part 303a of Cs line 
and transparence partial 303b are connected electrically in the contact hole. 

[0194] The following processes (formation of TFT, the stratum functionale, and a pixel electrode) are 
performed like an example 12. 

[0195] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, in the manufactured liquid crystal 
display, it is reliable, and since most Cs sections moreover turn into opening, a high numerical aperture 
is realizable, since the stratum functionale (the contact section, R and G, the B section, and the BM 
section) consists of organic-inorganic hybrid glass. 

[0196] (Example 14) Drawing 32 is the sectional view of the substrate for displays concerning the 3rd 
operation gestalt of this invention. In drawing 32 , the same sign as drawing 30 is attached about the 
same part as drawing 30 , and the detailed explanation is omitted. 

[0197] In the substrate for displays of drawing 32 (array substrate), silicon oxide 304 is formed on the 
gate line 302 and metal part 303a of Cs line, the field which functions as gate dielectric film is made into 
insulation, and the field which functions as transparence partial 303b of Cs line is made into conductivity. 
[0198] On TFT and Cs line, stratum functionale 31 3,31 4a and 314b is formed. This stratum functionale 
contains the field 313 which is colored R, G, and B and shows insulation, the black electrically 
connected with the pixel electrode 312 prepared on the stratum functionale, conductive contact field 
314a and black, and insulating black matrix section 314b. 

[0199] Such a substrate for displays of a configuration is the following, and can be made and 
manufactured. By carrying out sputtering of the MoTa alloy and carrying out patterning by 300nm in 
thickness, on a glass substrate 301, metal part 303a of the gate line 302, the address line (not shown), 
and Cs line is formed in coincidence. Subsequently, the 5-% of the weight toluene solution of 
methylphenyl polysilane (formula 4) is applied by 400nm of thickness with a spin coat on this, and gate- 
dielectric-film 304 part is alternatively exposed with deep-UV light (280 to 320 nm) through a photo 
mask. Subsequently, after being immersed in the sol Ringer's injection of the following presentations of 
this glass substrate, a rinse is carried out with pure water, and it bakes in 100 degrees C and 10 minutes. 
After baking, this part 304 has insulation. 
[0200] 

(Presentation of the sol Ringer's injection for gate dielectric film) 

A methanol (CH3 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 85ml Hydrochloric acid 
(HCI) 0.25ml Acetonitrile 8ml, next this whole glass substrate surface are exposed, after being immersed 
in the sol Ringers injection of the following presentations after that, a rinse is carried out with pure 
water, and it bakes after that in 250 degrees C and 1 hour. After baking, this partial 303b is transparent 
and has conductivity. 
[0201] 
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(Presentation of the sol Ringer's injection for Cs transparent electrodes) 
Methanol (CH3 OH) 30ml Indium acetylacetonate (In (COCH2 COCH3)) 
20ml Tin acetylacetonate (Sn (COCH2 COCH3)) 

1ml Water 85ml Hydrochloric acid (HCI) 0.25ml Acetonitrile A process (formation of TFT, the stratum 
functionale, and a pixel electrode) 8ml or less is performed like an example 12. 

[0202] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, in the manufactured liquid crystal 
display, it is reliable, and since most Cs sections moreover turn into opening, a quantity numerical 
aperture is realizable, since the stratum functionale, and (gate dielectric film, the contact section, R and 
G, the B section and the BM section) consist of organic-inorganic hybrid glass. Furthermore, Si02 
formed of the conventional sputtering since gate dielectric film was produced in the process using 
polysilane Compared with the film, a low-temperature process becomes possible, and it can form also in 
a plastic plate: 

[0203] (Example 15) Drawing 33 is the sectional view of the substrate for displays concerning the 3rd 
operation gestalt of this invention. In drawing 33 , the same sign as drawing 30 is attached about the 
same part as drawing 30 , and the detailed explanation is omitted. 

[0204] In the substrate for displays of drawing 33 (array substrate), the insulator layer 304 prepared on 
the gate line 302 and the Cs line 303 is constituted from organic-inorganic hybrid glass, and the field 
which functions as gate-dielectric-film 304a, and the field which functions as insulator layer 304for Cs b 
are formed. 

[0205] On TFT and Cs line, stratum functionale 313,314a and 314b is formed. This stratum functionale 
contains the field 313 which is colored R, G, and B and shows conductivity, black, conductive contact 
field 314a and black, and insulating black matrix section 314b. 

[0206] Such a substrate for displays of a configuration is the following, and can be made and 
manufactured. By carrying out sputtering of the MoTa alloy and carrying out patterning by 300nm in 
thickness, on a glass substrate 301, the gate line 302, the address line (not shown), and the Cs line 303 
are formed in coincidence. 

[0207] Next, with a thickness of 400nm gate-dielectric-film 304a and insulator layer 304b for Cs are 
formed in coincidence by applying the sol Ringer's injection of the following presentations with a spin 
coat, and baking at 200 degrees C for 3 hours. This part is transparent and has insulation. 
[0208] 

(Presentation of the object for gate dielectric film, and the sol Ringer's injection for Cs insulator layers) 
Ethanol (C2 H5 OH) 30ml Tetra-ethoxy silane (Si4 (OC two H5)) 20ml Water 20ml Hydrochloric acid 
(HCI) A process (TFT, stratum functionale (contact section)) 0.3ml or less is performed like an example 
12. 

[0209] Next, the pixel parts of R, G, and B are produced in the same process as the above. The 
presentation of the sol Ringer's injection in that case is shown below. This R and G, and the B part 313 
have conductivity after baking. 
[0210] 

(Presentation of the sol Ringer's injection for RBG) 

Pigment (mean particle diameter of 0.1 micrometers) 0.5 to 1.5 g (it changes with R, G, and B) 
Methanol (CH3 OH) 30ml Indium acetylacetonate (In (COCH2 COCH3)) 
20ml Tin acetylacetonate (Sn (COCH2 COCH3)) 

1ml Water 85ml Hydrochloric acid (HCI) 0.25ml Acetonitrile Exposing 8ml, next the whole TFT array 
substrate surface, a subsequent process forms the remaining black matrix section (insulating section) 
314b like an example 12. After baking, this partial 314b is black, and has insulation. 

[0211] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
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the ITO f and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, in the manufactured liquid crystal 
display, it is reliable, and since most Cs sections moreover turn into opening, a quantity numerical 
aperture is realizable, since the stratum functionale, and (gate dielectric film, the contact section, R and 
G, the B section and the BM section) consist of organic-inorganic hybrid glass. Furthermore, Si02 
formed of the conventional sputtering since gate dielectric film was produced in the process using 
polysilane Compared with the film, a low-temperature process becomes possible, and it can form also in 
a plastic plate. 

[0212] (Example 16) Drawing 34 is the sectional view of the substrate for displays concerning the 3rd 
operation gestalt of this invention. In drawing 34 , the same sign as drawing 33 is attached about the 
same part as drawing 33 , and the detailed explanation is omitted. 

[0213] In the substrate for displays of drawing 34 (array substrate), the pixel electrode 312 is formed on 
insulator layer 304b for Cs. 

[0214] The stratum functionale 313,314 is formed on TFT and Cs line. This stratum functionale contains 
the field 313 which is colored R, G, and B and shows conductivity, and black and the insulating black 
matrix section 314. 

[0215] The substrate for displays which has such a configuration is the following, and can be made and 
manufactured. By carrying out sputtering of the MoTa alloy and carrying out patterning by 300nm in 
thickness, on a glass substrate 301, the gate line 302, the address line, and the Cs line 303 are formed 
in coincidence. 

[0216] Next, as it is shown in an example 15, with a thickness of 400nm gate-dielectric-film 304a and 
insulator layer 304b for Cs are formed in coincidence. This part is transparent and has insulation. 
[0217] The following processes (TFT, stratum functionale (the RGB section, black matrix section)) are 
performed like an example 12. In addition, the stratum functionale (the RGB section, black matrix 
section) has insulation. 

[0218] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate is carried out, a eel is assembled, and a liquid crystal display is 
completed by injecting a liquid crystal ingredient into this cel. Thus, in the manufactured liquid crystal 
display, since the stratum functionale (the contact section, R and G, the B section, and the BM section) 
consists of organic-inorganic hybrid glass, it is cheap, and is reliable and, moreover, a high numerical 
aperture, high definition, and a low power can be realized. Furthermore, Si02 formed of the conventional 
sputtering since gate dielectric film was produced in the process using polysilane Compared with the film, 
a low-temperature process becomes possible, and it can form also in a plastic plate. 
[0219] As mentioned above, as an ingredient of gate dielectric film, by using organic-inorganic hybrid 
glass, it becomes a low-temperature process and TFT can be formed on a plastic plate in the 3rd 
operation gestalt. Moreover, in this invention, a numerical aperture can be raised by constituting the 
whole Cs line from a color filter of light transmission nature. Consequently, the liquid crystal display of a 
low power can be offered. 

[the 4th operation gestalt] — with the 4th operation gestalt, when forming a pixel electrode on a color 
filter layer, it is characterized by forming a pixel electrode through an insulator layer on the stratum 
functionale that it should solve that micro processing is impossible. 

[0220] Hereafter, the example of the substrate for displays concerning the 4th operation gestalt is 
explained. (Example 17) Drawing 35 is the sectional view of the liquid crystal display concerning the 4th 
operation gestalt of this invention. 61 1 in drawing shows a glass substrate. The gate electrode 612 is 
formed on the glass substrate 611, and silicon oxide 613 is formed on it. On silicon oxide 613, the 
island-like a-Si barrier layer 614 is formed. The slot is prepared on the a~Si barrier layer 614, and the 
slot dissociates. Moreover, on the separated a-Si barrier layer 614, drain electrode 616a and source 
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electrode 616b are formed through the n+a-Si contact layers 615a and 615b, respectively. The SiNx film 
617 is formed on drain electrode 616a and source electrode 616b. This SiNx film 617 is laid underground 
by Mizouchi for separation. On the SiNx film 617, 61 8d (FURAKKU matrix section) of stratum functionale 
made from polysilane is formed. Furthermore, the insulator layer 61 10 is formed on 61 8d of stratum 
functionale made from polysilane. 

[0221] On the other hand, on the glass substrate 611, the storage capacitance lines (Cs line) 619a~619c 
are formed, and electrode 61 12for contact a' - 61 12c' is formed through silicon oxide 613 on Cs line 
619a - 619c. Furthermore, on it, the SiNx film 617, the stratum functionale 618a~618c made from 
polysilane, and an insulator layer 61 10 are formed. On Cs line 619a - 619c, the contact holes 61 12a- 
61 12c which reach electrode 61 12for contact a' - 61 12c' are formed, respectively, and the pixel 
electrodes 6113a-6113c made from ITO are formed in contact hole 6112a - 6112c. Moreover, the 
contact hole is formed also on source electrode 616b, and pixel electrode 61 13made from ITO a is 
formed in this contact hole. Thus, the TFT array substrate is constituted. 

[0222] Moreover, a counterelectrode 6115 is made to counter TFT, and in the TFT array substrate 
upper part, the glass substrate (opposite substrate) 61 14 which has a counterelectrode 61 15 makes, and 
is arranged in it. The liquid crystal layer 61 16 is pinched between this TFT array substrate and an 
opposite substrate. 

[0223] The liquid crystal display which has the above-mentioned configuration is the following, and can 
be made and manufactured. First, the gate electrode 612, the address line (scanning line) which is not 
illustrated, and the Cs line (capacity line) 619 are formed in coincidence by carrying out sputtering of 
the Mo-Ta alloy, and carrying out patterning by 300nm in thickness, on a glass substrate 61 1. 
[0224] Subsequently, silicon oxide 613 is formed by 350nm in thickness by plasma CVD on it, an a-Si 
layer is formed by 300nm in thickness on it, and sequential formation of the n+a-Si layer is further 
carried out by 50nm in thickness on it. Subsequently, patterning of an a-Si layer and the n+a-Si layer is 
carried out, and the island-like a-Si barrier layer 614 and the n+a-Si contact layers 615a and 615b are 
formed. At this time, after separation of the n+a-Si contact layers 615a and 615b forms a source drain 
electrode, dry etching (Reactive Ion Etching), for example, RIE, performs it. 

[0225] Subsequently, the SiOx film 613 of the contact section is etched using rare HF, and the contact 
hole of the drawer electrode of a gate line and a signal line is formed, next — n — + — a-Si — contact 

— a layer — 615 — a — 615 — b — a top — aluminum — the film — sputtering — forming — 
patterning — carrying out — a drain — an electrode — 616 — a — the source — an electrode — 616 

— b — not illustrating — data — wiring (signal line) — and — contact — the section — an electrode - 
-6112 — a — ' - 6112 — c — ' — coincidence — forming . Contact section electrode 61 1 2a T - 61 12c' 
can form Cs capacity by Cs line-contact section inter-electrode by connecting with the pixel electrodes 
61 13a-61 13c, respectively, and becoming this potential. In this case, the insulator layer for Cs can be 
formed with gate dielectric film, then — the above — a drain — an electrode — 616 — a — the source 

— an electrode — 61 6 - — b — and — contact — the section — an electrode — 6112 — a — ' — 6112 

— c — ' — a top — plasma CVD — the SiNx film 617 — 300nm in thickness — forming membranes . 
[0226] Subsequently, the polysilane film is formed by applying and prebaking polysilane on a spin coat 
etc. on this SiNx film 617. Ultraviolet rays are alternatively exposed on this polysilane film, and the latent 
image of a dyeing pattern is formed. Pattern dyeing of the exposure section of the polysilane film is 
carried out alternatively, and the exposure section is made to vitrify by baking this after that by 
immersing this substrate into the dipping liquid containing a basic dye, after this latent image is formed. 
This exposure, DIPINGU, and baking are repeated 3 times about RGB, respectively, and the coloring 
sections 618a-618c are formed. Subsequently, expose the whole surface, form a latent image in all the 
parts that are not vitrified, a substrate is immersed in a carbon black sol after that, the coloring section 
and the black matrix section are made to vitrify completely, postbake of this is carried out in 250 
degrees C and about 60 minutes, and dyeing of 61 8d of black matrix sections is performed. Thus, a color 
filter and a black matrix are produced on a TFT array substrate. 



-33- 



[0227] Next they are the SiNx film 61 7 of the contact sections 61 1 1 and 61 1 2a after forming on this 
the SiOx insulator layer 61 10 which is- a protective coat in plasma CVD by 10nm in thickness, the 
stratum functionale 618, and SiOx617 CF4+02 Dry etching is carried out by mixed gas, and a contact 
hole is formed. Subsequently, the pixel electrodes 61 13a~61 13c are formed by carrying out sputtering of 
the ITO to this, and carrying out patterning to it. On the other hand, on the opposite substrate 61 14, the 
opposite substrate 6114 side carries out sputtering of the ITO, and forms the common electrode 6115. 
Opposite arrangement of this opposite substrate 61 14 and the above-mentioned TFT array substrate 
611 is carried out, a eel is assembled, and a liquid crystal display is completed by injecting a liquid 
crystal ingredient into this cel. 

[0228] Although etching of ITO was mainly performed using the mixed solution of HCI+HN03+H2 O, 
when ITO was directly formed on the color filter made from polysilane, side etching had become 1 
micrometers or more to the pattern of a resist in the top whose adhesion of both is not good. So, when 
a SiOx insulator layer was formed by plasma CVD and the ITO film was formed through this SiOx 
insulator layer like this invention after forming a color filter, the adhesion of the ITO film improves 
upwards, side etching was also set to 0.5 micrometers or less, and the pixel electrode with a sufficient 
pattern precision has been formed. 

[0229] Furthermore, since the diameter of crystal grain etc. changes considerably with substrates, if the 
ITO film which formed membranes by sputtering forms the direct ITO film on the color filter made from 
polysilane currently dyed with the color, the ITO film with which membraneous qualities, such as 
resistivity and permeability, differ will be formed with each coloring matter of RGB. Moreover, although it 
was also when ITO became cloudy according to the conditions of membrane formation etc., according to 
this invention, by using an insulator layer as a protective coat on the color filter made from polysilane, it 
was not able to be influenced of each coloring matter of RGB, but the equal good pixel electrode of 
membraneous quality was able to be formed. When thickness was 10nm or more at this time, flattening 
could be realized and the effect of coloring matter was able to be prevented. 

[0230] (Example 18) Drawing 36 is the sectional view of the array substrate of the liquid crystal display 
concerning the 4th operation gestalt of this invention. In addition, the sign same about the same part as 
drawing 35 as drawing 35 is attached, and the detailed explanation is omitted. 

[0231] Although the example 1 7 explained the case where the insulator layer for storage capacitance 
consisted of gate dielectric film, an example 18 explains the structure where the color filter made from 
polysilane serves as storage capacitance. In this case, also in order to prevent reduction in storage 
capacitance, the thinner one of the thickness of the insulator layer on the color filter made from 
polysilane is good, and 10 to its about 50nm is desirable. 

[0232] In this array substrate, electrode 61 12' for contact is not prepared on Cs line 619a. That is, Cs 
line 619a is formed through silicon oxide 613 on the glass substrate 61 1, and stratum-functionale 
618made from polysilane a is formed through the SiNx film 617 on it. 

[0233] The array substrate which has the above-mentioned configuration is the following, and can be 
made and manufactured. First, the gate electrode 612 and the address line (scanning line) which is not 
illustrated are formed in coincidence by carrying out sputtering of the Mo-Ta alloy, and carrying out 
patterning by 300nm in thickness, on a glass substrate 61 1. 

[0234] Subsequently, silicon oxide 613 is formed by 350nm in thickness by plasma CVD on it, an a~Si 
layer is formed by 300nm in thickness on it, and sequential formation of the n+a-Si layer is further 
carried out by 50nm in thickness on it. Subsequently, patterning of an a~Si layer and the n+a-Si layer is 
carried out, and the island-like a-Si barrier layer 614 and the n+a-Si contact layers 615a and 615b are 
formed. At this time, after separation of the n+a-Si contact layers 615a and 615b forms a source drain 
electrode, RIE etc. performs it. 

[0235] Subsequently, the SiOx film of the drawer polar zone of a gate line and a signal line is etched 
using rare HF, and a contact hole is formed. Next, on n+a-Si contact layer 615a and 615b, aluminum film 
is formed by sputtering, carries out patterning, and drain electrode 616a, source electrode 616b, data 
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wiring (signal line) that is not illustrated, and the storage capacitance line (Cs line) 619 are formed at 
coincidence. Then, SiNx617 is formed by 300nm in thickness by plasma CVD on this. 
[0236] Subsequently, the polysilane film is formed by applying and prebaking polysilane on a spin coat 
etc. on this SiNx film 617. Ultraviolet rays are alternatively exposed on this polysilane film, and the latent 
image of a dyeing pattern is formed. Pattern dyeing of the polysilane film is carried out, and the 
exposure section is made to vitrify by baking this after that by carrying out dipping of this array 
substrate into the dipping liquid containing a basic dye, after this latent image is formed. This exposure, 
dipping, and baking are repeated 3 times about RGB, respectively, and coloring section 618a (618b, 
618c) is formed. Subsequently, after exposing the whole surface, it is immersed in a carbon black sol and 
a substrate is made to vitrify completely [ the coloring section and 61 8d of black matrix sections ], 
postbake of this is carried out in 250 degrees C and about 60 minutes, and dyeing of 61 8d of black 
matrix sections is performed. Thus, a color filter and a black matrix are produced on a TFT array 
substrate. 

[0237] Next, they are SiNx of the putt polar zone after forming on this the SiOx insulator layer 6110 
which is a protective coat in plasma CVD by 10nm in thickness, and the contact section 61 1 1, a color 
filter, and SiOx CF4+02 Dry etching is carried out by mixed gas, and a contact hole is formed. Next, 
pixel electrode 6113a (6113b, 6113c) is formed by carrying out sputtering of the ITO to this, and 
carrying out patterning to it. 

[0238] On the other hand, on an opposite substrate, an opposite substrate side carries out sputtering of 
the ITO, and forms a common electrode. Opposite arrangement of this opposite substrate and the 
above-mentioned TFT array substrate 61 1 is carried out, a eel is assembled, and a liquid crystal display 
is completed by injecting a liquid crystal ingredient into this cel. 

[0239] Since it has the structure where a color filter serves as the insulator layer for storage 
capacitance formation according to the example 18, the contact section electrode formation which was 
required of the example 17 becomes unnecessary, and the yield improves. 

[0240] above-mentioned the 1- if needed, the technique in the 4th operation gestalt can be combined 

suitably, and can be carried out. 

[0241] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired. 

[0242] According to this invention, various functions can be given [ 1st ] to organic-inorganic hybrid 

glass formed in the same layer. By forming this stratum functionale on TFT, it can have a role of 

flattening film, the irregularity of an array substrate front face can decrease remarkably, and gap control 

precision can obtain the thing of severe high-speed answer mode by the high yield. Since surface 

smoothness is high, a numerical aperture can be made 90% or more, and power consumption can be kept 

low. 

[0243] By the approach of preparing the stratum functionale made from polysilane on an array substrate, 
since the poor TFT nonuniformity which the damage given to TFT since there are few routing counters 
is small, and poses a problem especially by the big screen compared with the conventional pigment- 
content powder method does not arise in the 2nd, it can be provided with a big screen display by the 
high yield. 

[0244] By the approach of using the stratum functionale made from polysilane for the 3rd, since various 
functions can be given to the same layer, an ingredient is reducible. Furthermore, the above Embodiment 
By making it the mode of 1-4, the yield can be raised further. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) - (D) is the sectional view showing the process which manufactures the substrate for 
displays of this invention. 

[Drawing 2] For (A), (B) is the top view showing TFT substrate with another gate line and Cs line, and 
the representative circuit schematic of the TFT substrate shown in (A). 

[Drawing 3] For (A), (B) is the top view showing the TFT substrate of Cs on-gate structure, and the 
representative circuit schematic of the TFT substrate shown in (A). 

[Drawing 4] The explanatory view showing the pad section of the liquid crystal display in this invention. 
[Drawing 5] The sectional view showing the pad section of the liquid crystal display in this invention. 
[Drawing 6] The sectional view showing the pad section of the liquid crystal display in this invention. 
[Drawing 7] The sectional view showing the pad section of the liquid crystal display in this invention. 
[Drawing 8] (A) and (B) are the sectional view showing the making process of the pad section shown in 
drawing 5 . 

[Drawing 9] (A) - (D) is the sectional view showing the making process of the pad section shown in 
drawing 6 . 

[Drawing 10] (A) - (E) is the sectional view showing the making process of the pad section shown in 
drawing 7 . 

[Drawing 11] (A) - (E) is a sectional view for explaining the manufacture approach of the substrate for 
displays in the 1st operation gestalt. 

[Drawing 12] The sectional view showing the substrate for displays concerning the 1st operation gestalt 
of this invention. 

[Drawing 13] The sectional view showing the substrate for displays concerning the 1st operation gestalt 
of this invention. 

[Drawing 14] The sectional view showing the contact section in the substrate for displays shown in 
drawing 13 . 

[Drawing 1 5] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 1 6] (A) - (H) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 15 . 

[Drawing 1 7] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 18] (A) - (H) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 1 7 . 

[Drawing 1 9] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 20] (A) - (H) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 1 9 . 

[Drawing 21] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 



-36- 



[Drawing 22] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 23] (A) - (I) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 21 and drawing 22 . 

[Drawing 24] (A) - (G) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 21 and drawing 22 . 

[Drawing 25] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 26] (A) - (G) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 25 . 

[Drawing 27] The sectional view showing the substrate for displays in the 2nd operation. gestalt of this 
invention. 

[Drawing 28] (A) - (K) is a sectional view for explaining the manufacture approach of the substrate for 
displays shown in drawing 27 . 

[Drawing 29] The sectional view showing the substrate for displays in the 2nd operation gestalt of this 
invention. 

[Drawing 30] The sectional view showing the substrate for displays in the 3rd operation gestalt of this 
invention. 

[Drawing 31] The sectional view showing the substrate for displays in the 3rd operation gestalt of this 
invention. 

[Drawing 32] The sectional view showing the substrate for displays in the 3rd operation gestalt of this 
invention. 

[Drawing 33] The sectional view showing the substrate for displays in the 3rd operation gestalt of this 
invention. 

[Drawing 34] The sectional view showing the substrate for displays in the 3rd operation gestalt of this 
invention. 

[Drawing 35] The sectional view showing the substrate for displays in the 4th operation gestalt of this 
invention. 

[Drawing 36] The sectional view showing the substrate for displays in the 4th operation gestalt of this 
invention. 

[Description of Notations] 

11,120 — A glass substrate, 12,128,221 — A gate line, 13,123 — Silicon oxide, 14,129 — An a-Si barrier 
layer, 15a, 15b and 121a, a 121 b — n+a-Si layer, 16a, 131 — A drain electrode, 16b, 132 — A source 
electrode, 17 — SiNx film, 18a — The stratum functionale made from polysilane, 18d — The black 
matrix section, 19a, 122a-122c, a 223 — Cs line, 21,232 — An array substrate, 22,237 — A resist, 24 — 
Dipping liquid, 25 [ — Cs and the transparent electrode for electrodeposition, ] — Oxide, 1 1 1,1 12 — 
The contact section, 114 — Beer, 124 126a-126d, a 239 — latent image, 127a~127d — Coloring section, 
130 [ — An external terminal, 231a / — A pad, 231b 238 / — Organic-inorganic hybrid glass, 233 / — 
BM edge, 234 / — The orientation film, 235 / — Counterelectrode. ] — The SiNx-i stopper film, 222 — 
A signal line, 224,225 — A pixel electrode, 231 



[Translation done.] 
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[0 0 2 3 ] X-f y^V^SR^f tUTlitth^^^^ 

(TFT) £fflt^3^©, TFT©1f ilibTte. y*- 

a*«sfiftifc* t) . y — x«a • h* v-i >maa*y— h 

*a«DK*t#fc*-&is»^^^f-a!*«#tfe»n*. 

iC. j^7.^^-^©4'Tfe> ^-v^;U±CDa-S i tn 
+ a-S i *mm\Zffi£-?Z>^y >7?-'r*)Vm* a-S 

[0 0 2 4] TFTI:ffl^5f**flt a - S i tdPE 
£t\ p-S i, CdSeSffl^TMLTfc^^ £ 

fc, T-5>m±<Dmmmi$. s i oxtcpg^-rs i nx 

[0025] TFTSicsnmt mmm&mizte 
m&k&m. t mmz & « «* 3 izwm®mt)Wf& sns. i 

ffi^M. (Cs, Storage Capacitor ) tit. j&H^ft© 
£ IfjjP £ ■& Ti St 5 «8ET * * © fSfRl * 1" « 3 

[0026] ^mizim^^mmm&mit. m2 

(A) tC^-TffiSlC s^itt0 3 (A) \Z7f.-?C s*> 



(4) 
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(B) *±rJB3 (B) \Z^t. fc*J, 0 2 (A) feck 
tfm3 (A) Kfet^T, #^^2 2 1 fiy— hH*^ 
U 2 2 2{i{f^^*b. 2 2 3W:C sH£^U 2 

2 4, 2 2 5 ttiS*«®?r^T. 

[0027] z\z.t\ mmmmtit, m&wnmans 
o ft«i«»ti/Ttt, &juiMb*©S9i***ma«*r 

Sn02 (*-tr# 7*) . 7>h*-7 P In2 

03 , S n02 Y — I n203 ( I TO) , ZnO, 

10 ^.Tzit^tl^iZA 1 2 O3 . A 1 F3 , G a 2 O3 » Y 
2 O3 #£«SfcK-:7L&fc©£ffl^3 
4. fW>fTfe> 5fi*%TSnC>2 5r K — "7*b;fc I n 

2 O3 Sffl^4Jlt36«»HWgft-e»S. B**a©Jgj£ 

sstttn XA°>y*<j >y»£, e Br£. vow-yju 

[0 0 2 8] **WKfeV»T, Siiltit t757 

20 7 X, *fctt7 l^*">^JHlST*5iP'J H 
(PC) , ^'JI-fiWM> (PES) ^Srffl^-g) 

[0 0 2 9] *»WCat»T, ti-ii/W7U7H 
W«^^«M$#^X© + K#«bT^& 
feW&HS. tI-lf«A-f ^'J 7 H3tf7X©iij!f7 

»6«#5;*©*«£bTf4. S i O2 , Sn02 - Ge 
C-2 , B2 O3 , Z nC-2 , A 1 2 O3 , Z r O2 , T 
30 i 2 O3 > BaTiOj , Cd2 Sn04 , Cuj O, 
Ag2 O, S r T i O3 . L a C r O3 , LaCr 

03 « W03 (Dmfc&itit-znzom'S'fo&m^Z). 1# 

\Z, S i O2 , Ge02 , Sn02 ©^ft^S 0#f& 

[0 0 3 0] #«tt£tf-r*fc*:*f7X©##£bT 

«. Sn02 (^It^^X) . 7>h*-7 p I n2 O3 , 
S n02 F — y I n2 O3 (ITO) , ZnO. 
i,t^:n>b\ZA 1 2 O3 » AIF3, Gaj O3 , Y2 O 

3 m&mmiz K-ybfcfc©. sfctj-tnsts i 02 

[0031] eiTc*«iJiK*^*m)£o«isis*-rs 

rt5>-y*M$L~tz>J3'&*:Wm-lrz>» mi (A) tc^f 

«t5tc. (7Ki«) 2 1±l;l/yX 

H2 2*iftU Si (B) tc^riofr. RTrSOfflfl- 
(*lS6*f*#-r*«») tC^^^jlltbT^vX hie 

ni (o ic^t-i^tc, x^c^tr>y 

*2 4l:7Ha«2U«»U El (D) \Z7jk?£ 

oiz, z\(Dmmxm<Dmz7 v -rs^ 2 1 « tamvxm 

so *ffifc*J^Ttt. *7tffi#-KB#WKx-r y£>y*a« 
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ommzmmv. met ^ 7e>^«tfts*f ^ v t: 
> tc s« £ sst t t ^ - * > ^-r § i e £ ii o ii b 

[0032] 5V y tr>^«©aj«tt, mytmztt^-t 

OS (fh5l+h + ->7» S-^ttVOl'' yj!/«t>L 
<tt«**&JH^<5. @7tg|5tCSi02 

• y;WRfeL<tt«*ttSffl^*. a etc. @^gB©if! 

[0 0 3 3] &S£§#:£LT«, 417^3 + 

-5«SibTtt, -f>y')A7-ir5 1 il'7th^-h (I 
n (COCH2 COCH3 ) ) tsJufxXT-te^frr-t 
h*-h (Sn (COCH2 COCH3 ) 4 ) 

[0 0 3 4] &T\z*mw\z&UTb?>^Z>'/)l • ¥)l 

ff -r * k £ o tiiiftftiasf^jgf b fc t, & 

[0 0 3 5] m#XStI*3^T«. y ¥>tfffi.tL 

an. *o«£E*aiin (**ffl*Sfc**LT±5~i 0 
v) snfc«»to*. »i os» 

t*rp*«ttPEGS!#jBett7iD-t>t**RO 
[0 0 3 6] 

Hti] 



(5) 

C n H 22 (OCH 2 CH 2 ) ,s OH 




-2C ( 1 ) 



[0 0 3 7] ±Ef-f7K>^IiOftbO^ 

[0 0 3 8] *^HJ(cffl y.^V-J'X ht LIB. ftlS 
->5> (Si-Si) . #<J^> (Sn-Sn) tU 
[0 0 3 9] l/y*7 h«RT»J;e)(CLT^77.fb$n 

!i5'j-/7> (-s i - s i -) ^Ttans-ttcio 
£«w*w»rstt. s^^wk*. *tixfo-rz> z\t\z*. 

D. (-S i OH) tSMfc-r*. C©ttffiT'5 s ^ 

£0 T 3 £9. 'J* #7 X (-S 

i OH+- S i OH— S i -O- S i -) tLTBS 

i£«vU##7Z©*l;:S«>jA£n-5. — SdCOlSS: 

[0 0 4 0] *'J->5>Ji*»J*-rs*^, ±i6Lfctt 

[0 0 4 1 ] *5fiMfc*^T, trrtin£*6fl:ft4* 

40 6iLTH H, R, G, B«S*'**. 

XiP?«n^>. R, G, Bfi«»B3R«&0(*{flll:^ 

fel5ITa&l)BMt>7KiigTSoTt.6<. 

ttatc^-rs&BfcR, g, B«***»jsKsn. bm 

r, g, BfcWtfratfanfcttSfiTa&oTfcj:^. 
50 [o 04 2] «AiH**fettfr«»^. *tfe»w©*« 
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G, B (£fcteY, C, M) Kitfeai**. BM (7*7 

tKSHR-rsW^fctt, *©¥iSfi£ttR, G, B«* 

TO. 2j«^T. BMgRTO. 4 /iKTTSS Z t^W. 

■€-®±{ciis6awo«iiBtsifttt * z t imti v ^. 

[0 0 4 3] #CK1, #fiJI3©*«KtHvri£'<S. 

R, G, Bffi^tO. 2/imHT, BMgBTO. 4 Aim 

T4 Ofls«X£tTT»*^ t*«aSbH. BMgB 

mMmnt&zmitnry (t i n o 2n -i) « * 

«fctf*nfc**I*-:/Lfc i b©£ffl^. JfMfc£»<TS 
[0 0 4 4] *»98k:J8^*#>J ->5>iLTIl EAT 

©fc©d*#tf sn*. 

[0 0 4 5] 
[ft 2 ] 




[0 0 4 6] 
[ft 3] 




[0 0 4 7] (5£(K Rj , R2 . R3 *3«t^R4 tt» 
©JSSTO. 1~5 (tmlKO^-&I4»fjT*«fe 



(6) 
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[0 0 4 8] tift. ±fBS2 43j:^3 K^^T. 

ri , R2 > R3 *5i^R4 tt/^^s. n-yptr;u 

n-"7*^;i/S, n-^i^8, 7iZJHf;P 

- hu;«. t:7i^iiJ:tf7izM©±5fti 

«, Rj *3J:^R3 .d^^UST^O. R2 . R4 #7 
i^Ht*?)^ l j7i-Wf;l'y7>4', Ri £<fc 
t)"R3 AVfMTat). R 2 R 
4 #b U 7J^n7'Pt;H'T*5# l J7iCJMf;P 
/^^;H-U 7Jl/^-P7'Pbf^v5>-^, Ri feitfR 
3 ^*5fST*t), R2 *±t^R4 *57i-JHT«5* 
Ut^D7xZAy7>^ Ri^tK*T$)D. R3 
*3\>ua-e&t>, R2 *3«t^R4 ^7i^Mt*5# 

20 u t Kn7x^;MfJi/7irjky7>?^itf e>n 

4. 

[0 0 4 9] #U3/5>Kfi. «IB&Sl&:bttb>f6Hl*3 

T**ffl^«&©ftft&»lnLT i b&^. 
[0 0 5 0] jj*'J->5>fc»fflU»**«S!ld:LTtt, 

#Uy^f;kyn+f>y^-Jl-©J;5ftS*ai;y7 
y-JH^tt^yUa-^jl/t, 7thty-/7 
>, ^-+->A->7>, 75/^yy7>ffli5iS3l 

>*>r;n 0 oaa«, 3WiB->7>i~i oa*as, 

#Jgffi!$S0. 0 5~lS»g&T&3„ ~©->'Jn->rf 
Affl$%©tf 'J V7>^»»*bV^Jjn»H> iji'J-/7 
> 1 0 oaSBISKttlxTO. l~2 0liSTS5. fif 
k:»*U<tt, l-iolism #U->7 

#*Ut»E£Jt«, #'Jy7>l OOIMICWI/Tl 
0-50 fi*S$T& D , Wtdffi: K1J2 5-3 5 fi* 
gBT&5„ ^ 'J y 7 >^fflIXf JWt^ftOiJDS, ttl 

mm*fa±.zikxm%nm<»'®.m$: mz> z two**. 

[0051] aMBwcjsi^Ttt. ttA&^&B&ftS© 
50 -Tcfc^tc. y-h«$&tte#*6©n«s*F (^7^ 
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2 3 1 \Z&\lZ&Ay h* 2 3 1 a±CD#ii 

3 2!ili^l. 2 3 3liBMi:fi|!^l, 2 3 4« 
BEftSISr^U 2 3 5 te*|-|P]*1I£* U 2 3 6«i>— 

[0 0 5 2] ny Ft?)l—7mm2 3 1 I'&t^Tte, 0 
5lC^-r«k5K. A°y K^-7 p ffi^2 3 1 ±©f<T 
©1/vX b DPfc*LTfc&<. B6C^tJ: 

£71 y H 2 3 1 a±©l/-^ h ©-£■£&&(;:£ D 
l$*U H 2 3 1 affl©«tt&»ttti:©ff«-& 

i/W^Uy H^7X2 3 1 bTi^LT i b^<. 12 7 
lz*i?&o\z, &A-y K»2 3 1 a±Ki»«tt©*«|- 
l|A-f^'J'yKS7X2 3 8«rKtt. Ay K8B2 3 1 
a BOl*S«IHtOti-il/N'f ^'J f h'*7X2 
3 1 bT^J&LTfc&tA. 

[0 0 5 3] H 5 K^fflljfitt, 0 8 (A) 
\Z7V^mk2 3 2±lC#»J ->7>1/-^ b 2 3 7 £^ 
18 (B) (c*-tJ:5K*ffl«5^ieK«J: 

[0 0 5 4] 0 6 (C^-fltjate, &©«fc3£l,TJ£jj££ 
09 (A) KjS-r«fc3fc. 7Wlffi2 3 2±l; 
#Uy7>l/yXh2 3 7^i*l, 09 (B) tc^f 
&o\Z, 3 2C»f *»6**|.»6J8»l/T 

@^UT?i^2 3 9€Mti> 0 ti&M&mTJ 

y\z>#mz&\s* 09 (o K;rr<fc-3fc:, 
-*>yr*itc±D. mn&2 3 1 a©nift2 3 1 

b£#7X{t-f-5o ■?■©», 0 9 (D) JC^-f <k 5 

[0 0 5 5] 0 7 IC^-Tfitjeli, 'A<D£ O \Z LTlfiS^ 
n*. 010 (A) tC^Ti^f'. 7WSS2 3 2± 
l:#'Jy7>l/yXh2 3 7$ML, 010 (B) 
^T<fc3lC 7HS«2 3 2ffllI?!)^Mi^S» 
UTS7tbT*^2 3 9 &l*T?, tfiftttffl 

f^7tf>^l:lb. 010 (C) t'^fctot, c 
n^^-+>^-r^)Clttr<J;0, ««SB2 3 1 a OMR 
2 3 1 b£#5Xfb-r3„ &<^T*. 010 (D) IC^f 
#5*S«2 3 2©*B*»5SRntt*JiH*fLT 
•J£l/Ti»2 3 9«»ritf5. #<AT% 010 (E) 
\z^?£o\z. coSSSitttfflf y K >^*i:S 
8JU ^-^>^1-^^i:lr<t 0, 3$tt?$2 3 1 a±.\Z 
**tt©ff«-*l«A'f 7'J y F#^7>2 3 8SMT 

[0 0 5 6] #fS9!©J6 1 ©5S9IM:, 7-f7f>y*f 

[0 0 5 7]»l«D»fll:'il>T. Mv^ifXtt 



(7) 

12 

mmmztemzfttzmmmmtf. *r«-**/w^'j ? 
fitt*flf-a-»-3Tt>A^. z\niz£K>. mmm±\ziT 

Scfc. I TOSlft©^^©!^ 

io [0 0 5 8] il ©SfigUKfcl^T. «tt6»0»J*tt£ilT 

S ntf &©'>&< £t>— ^S^tfr* v \£>{/Wi\ZZ\<D 
TFTS«^aiaT-5o £©TFTS«£ln*J 

v rwrnffi* siRM \z a ? x itt z> . 

[0 0 5 9] CLO*ttk:*l»Ttt. I nii«fctf 

v e > y jfl tm s *n * £ t £ «t b * 
[0060] iifittfwTFT^fflK bx 

«K»«fe»J«Ufc«K» TFTS^IniJiOtSn 
*^trfl*«fcabtt**6 T F T **>ttffi»C UTif 

tr. £©fc«>. «BE*EPin-rsTFTsa}iT*^it 

[0 0 6 1] #^HJf©fg2©f£BJt;i, X^f7f>^ 

n, «iiJBii*tt*H*ffi#*H6*tt©#«-*s*A^ 

[0 0 6 2] !B2©»WK*^T. lS^«S<i:TFT 

40 jSI/W^J y F^7^»*»^7^©#«tl/TH 

~5fiM%S n02 5: K — ZfLfz 1 n2 O3 SrfflUSC 

[0 0 6 3] B2*|gBlC«, 3 5i:Wtt«ttf6»«S 

H^5^K»'rSi»*tt*a ; F©'&#*tbTtt. 3~ 

so 4 0aS%-f*-SC:<i:^a*L^. $5>H, TFT©)t 
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> (Ti n 02n-l> < *«fcr/-tntSE3lS H-^Ufcfe© 

[oo6 4] wmmmtTFT t<Dm<Dmmm 
\,*zz.tifi-e£z (f IS) , 

[0 0 6 5] SfS2©fgBJ?t;::}3^T, 8SltgJI©MJ?£«£i > T 
<D£o\Zfto. S«±ICTFT<&#BKU, ffflll;Uy 
Xh^lW. &^T. TFTiiliTMtSi 

TFTaSSSSSltS. ifflTFTiSMi 
ftfcfc^Ttt. TFTtH*«St©iB«*fcaS?Mfc 

i nfccfco^sncDKfb^i (s azmnfemm^-) mmr) 
[0066] ■£e>\zm2<Dmw\zt$^-c*>mi<D5&wt 



[0 0 6 7] Sfc. »2©fBWK*^T. HSMWStT 
hSSfcU 7U'fS«lC*tt*B*«SiTFTtO 

^ / - ^ tr«ffPK«% k 7 v <4 mm & mm. l -d -o t 

T 1/ V X h * i<Jgt b T X * - )V £ »J*T -5 7j & t L 
Ttt, R I E^2 8 0 nmJ:DSiftfi©**ftT*ttl< 

[0 0 6 8 ] iifiiS^*MT5tyv-t 
7hft7i>, >fVf7t7fX T"t^7^>^ 

jst* (si*) . 

[0 0 6 9] 

[SI] 
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15 } 16 









\ y j. 


t" a - ^ 

o 

H 


eg 


K <J =f- ir y 2c > 


-fr y jl y 

Q- 




CH 3 












v ° ' n 






~w^7 




aw 



[0 0 7 0] tiR»*il/Ttt, igitlT*. 7-tr 
[0 0 7 1 ] #380Jf©fg3©f89i«, S«^»*lta^ 

/ W ^ U y H ^ 7 X T?«fiK s n. *r« - »«/ w ^ U y 
[0 0 7 2] |B3 0fBM»c*^T.tt. mm-mm/^? 



nffltT&mttizii. 3>5*>-y-ffl©*K©:*:»#£3S 
Mric-rs^t^aiTft* (&art&Ei3 o~03 

2) . 

[0 0 7 3] tB3©5SMK:*^T, Csfflt&SEffitt (16 
©JPStt, 2. 0±1. OjumiU &&JI©& 

**&4. o±o. 5<DmmtL, mmmmn^mt± 
o. 1 embers iit #3* ui^. 
*«*f9x«»©ii***ii»-r4ci{c«tofT5. c 

ft »^Mifb<Kl © ttft £ X A 3 ' <h K <fc K) fx o Z. £ Hfl-? 

ma©*JBKft«itt*K»©«^ 

BUST'S CtlCtDfr 5 o #lP»S3>f>ttT 
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T'Hi&X'&Z. CsfflitlCDJISIJl. 5 

BaTi03 , PbT i O3 < KT a O3 , Ta 

2 O5 » TiO x %fZM-&-t Z>^t\Z&r>mm&%:~&< 

[0 0 7 4] 3S3©5SWt*^Ttt, =&«-st«A>r:/ 

Il»5ui:fcTff5. TFT©*fii&gW<hbTffl 1^*85 

fcfi, »fi^p-fexfi«-f, atfi»ij&©*r«-*i«/W 
•/'J -y F#5X£T*££*H&IW4©*#©«£A> I &S 

ipSHO. 4±0. 2/imtt5It^aiLK ffl)* 
tltll S i O2 *±^tl/. -?"©tti* s 5 0# 

[0 0 7 5] *SSWCfc^T, C s fcfcjsST ?>=l>7 : > 
tf©tt*«ibT#«-*«/Vf 7'J y F#5X£fflV> 
-?-©#«B*rJ6iStt 1 0 16Q • cm«±if5 
it^ISlK R^tw. TFT© b^v^^CD^'- 
h««BtbTffl^«»^. ^-<?3*«@#ffitn;« 1 0 18 

q • cm«±it4ct*«a*i/^ mmm<DB 

MgEte. ZJ>^ hg&#£R&£. 10l4Q-cm«±© 
UttfSSL^. «^«©ia^ffi««l 0 
13Q • cm£U:©llfi*tt£bT ! bft<, 10lOQ-cm 

[0 0 7 6] *^f!CD®4©^Bj|«, x-f yj-ytfmi- 

[0 0 7 7] *4©5SWt45^T. T*©«filJi*»6 I 

«-r*t. *6»«©fflU?tt 1 0 nm£(±T355;tW 
iSl©lfflilT(t S i 0 2 , Si 
Nx, AlOx, TaOxf^tfS^t^Tf^. 
©jfcfl&frfcfc^XvCVDKIS&l*, ^frts.2>J5&-Q 
t>at>*«, TFTO»tt6M3*ft^tftl:. 
®MISIia-S i ja«fi«,fcDffi<fc*«fc'5»w«:£ 

[0 0 7 8] »4©5S91K:*S^Ttt, fflJgJI-klCtt&ll 

wmB»»*4>i«;:tfeBi5jtb. S6ic«ffijiaffl© 

W|HCi^^tC-r-5^«t^-C , #'5. itl»CJ:0, I TO 

Bt£xy? : >y-r5iR©-!M Kxs/?->^©raMi*K< 

[0 0 7 9] STF, *569i©|tJfi«SHffi*ffll»TJ¥IB 



(10) 

niaw-r*. ^jewttcnsro^jfiwjcisjesnat)© 

Tfc<. -t©Se©«HWTa>«r3EMUTffllrJ«c:t^ 

[0080] [» 1 ommmm % \ ©£it»*Ttt. 

T«tfi5c $ ft* S^gBffl «* * * . 
[0 0 8 1 ] &rf, % 1 ®^««l:^i^SSiiffl 

36fi©*«s«Ko^T«iwr*. 1 - 1 ) 

011 (E) fi*569i©jBl©*Jfi»ffi»w^A»*a*e 

10 wm&fc<Dmmmr°$>z>. n 1 (e) ©s^b/hs 

£ (71/-flS) tt. IftSfglffllCffflSntl^ 

[0 0 8 2] ±82flMt*^rr 4 TFT7H « 
T©«fc'5{CbTiSjt'rS^t^TS-S. ^7Xlf 12 
0±ICMoTa^MS$ 3 0 0 nmt?X/1y ^'J >^ 
bT/^-x>if-f -5- tl:«kO. h*12 8, 7 
KIWIS' , *3J:rjccs Og* 

m 122a~122c Srlslf^lCPfirr-S). ^^T, 
20 (D±iZZfyX^C VDtCct 9 J? 2 4 0 0 nm©->'J a > 
SfcK (y- MfiftK) 1 2 3 £iJj£U SJlOOn 
m©a-S iffittJil 2 9«bt/^-->yi, 
^■(D±(CiP$ 5 0 nm©S i Nx i X KyA*IKl 3 0$: 
mtiLlsXrtf a-Sigftll 

2 9£J;tf S i Nx i 7. hy/^l 3 0±C:ff£ 5 0 n 
m©n + a-S ill21a, 121 bSrfjSLT/^ 

[0 0 8 3] ^HT. Cs8l'22a~122 c±©v 
'J3>^<bltgl 2 3 ±tC I TO£JP£ 15 0 nmTXA 
30 •>i"J>i'l/TA^-=>mi:i:t:<tD. CsiSj; 

Bf3e©fi»*JRSX^y^U >yiT/^-Z>m 
^ilCJ:0. h'K>tI13 1. V-Xtil3 2, 

[0 0 8 4] EKT\Z* E91 1 (E) (I^tTl/'faSO 
SSjg;£i*Kt3^Tj£^S. 011 (A) izmTkoiz, 

^>co5S*% b)ix>mm$:x¥>zi-b\z&iomm 

2. 0«mT*lftU #V>T, 011 (B) IZTfi'f&o 
40 C 7WIfiC8iSjl»6deep-UV)!E (3 0 0- 

3 4 0 nm) T^ffigft-f £. C©SS^yD-feXtC 
«t0. HPS (te*HSL ^-hi&TFT£l£<BB#) K 

2 6 a~l 2 6 cjWgl&Sn*. TFT 

Ti/-ra«2:^TcDffi^©ii»^tcafflb, -t-cttsn? 

TRfMl 2 7 a£»J«"r*. i©B. 3 ; &>«ffii: 
bTfJ. SCE (Saturated Calomel Electrode ) &m 
y-htr+2 0ViJPX.!t«§lT«^tC+5V<D® 
rf^EP»D-r^o ■?■©«, 011 (O \Z?r,-?&?\Z, T 
50 FT7HHSS»TU>7tS. MtetlW'b 
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) 



T, G#fiWl 2 7 b*«ttXB3»efiBl 2 7 c*«*I 

OOtflO^- + >m. ^-3r>^£L -©* 

( I n (COCH2 COCH3 ) ) 
(S n (COCH2 COCH3 ) ) 

mnmm? (¥^eso. i tf m) 

W^«ttPEGSy^SStt7xP-t> (FPEG) 

<5tl) 

L i B r 

i5c(C, Bill (D) fl^t-=fc-5l'> TFTTk-fStR^: 
BS13!6l/Ti«12 6dS»*U J£CF©*ll£©ll& 

7;uy;w«tssi-r * - 1 1- <£ <o , y^vtr-vbutrx 

Sl2 7d«tSt5. d©Sffi**iB*TU >J«2o 



*R, G, Bffig512 7a~12 7c(JR, G, B©f 
[0 0 8 5] 



B : 



2 0ml 

1 m 1 
1 . 0 g 

0. 2 g 



1. 3 g 

15ml 
13 5ml 

+ >^> ^yfVhU^XfiSl 2 7dttJRfeT* 
[0 0 8 6] 



0167)1- • y;U?S©ffie£ (ilfiftteffi) ) 
fift (¥«10. 3 wm. 

R, G, B, v-7>, W^Uyh, 



5 g 



*^y-;i/ (ch 3 oh) 

f h7Xb + ->7 7> (S i 

mm. (hc 1 ) 

WlRl»««tt. *tfl]2S«±K:l TO*XAW*'J 30 
TFT7 K £#rR]M£*T-fe;U£iifi^3 , rC, 
HJfi« 1 - 1 Ttt, «-«-**A-Y^'J 

*Stfel>TB, *5-7-f J^S»f8lt«t:, IT 

0©7.A°-y^lJ n9—->if. I'7f>^Ig^ 

j&S&Ia. l/»T, *7-7^)l/^±IC I TOIS 

[0 0 8 7] £%0yi - 1 titltf, #U3'5>fe»e 

In (A c A c ) 3 tSn ( A c A c ) 2 £H % 
f, Sn (OE t) 2 ^ S n (OMe) 2 ^-J&lW-St 

ttlHlfefctr>. r-r y fcr>4ra©ftj*JtttI n (A so 



(OC 2 H 5 ) 4 ) 



0. 



3 0ml 
2 0ml 
8 5ml 
2 5ml 
8ml • 

cAc) 3 :Sn(AcAc)2=95:5 

aa*. %>©t» 

[0 0 8 8] USS^l - l©*ffi(C*5^Ttt. 

[0 0 8 9] (UttM 1 ~ 2 ) El 1 2 «#5S91©i8 1 © 

Hjg^tr^^-5iKffi«*Sa©7 U-f S4£©$rKHIT 

[0 0 9 0] i^l 1 tetfvXX&Sr^-fo 

1 y-h»i 2*j»«sanT*o. ^©±tc 

ft;|g£l 3±lC«, 6tt©a-Siffiftll4«Sn 
a-S iffittll4±l:H »J&*S»T SriTfe 

0, »K:«fc04i«sn-cn*. *fc. #$i£nfca-s 

i JSttJil 4±C«. n+ a-S i 3>*^7 hjf 1 5 
a, 15b^LT^nfnKH>fI16a, 7- 
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Xtll 6b«StlTH?). l«K>til 6 a*5 
J:tfV-.X««l 6 b±K«. SiNxll7*5MS 

nx^-s. u©siNxii7ii, ftmmmfiwzbM®. 

[0 0 9 1 ] #^7.S«1 l±ttt, 

(Cs» 1 9 a*i»j£3nTii?K Cs8l9a±l; 
tt, ">'Ja>K{bKl 3 *5>LT3>*£ hfflftSl 1 
2j&*JBJ5)i3nTH*. £e>l~. *©±Ktt, S i Nxl 
1 7 43j:tf#y->7 1 8a^M^nx^ 

S. Csil9 a±<C«. a>^£ hfflflffil 12a' 

Kja-r 33 >^ h*-;n i 2 a*»-?-n-?n»jsKsn 

TH*. H©«k , 5fcLTTFT7U'fa«#»«J«aftT 
[0 0 9 2] ±ffi#|j«£Wr EtTffli 
±tMo-Ta^^f$ 3 0 0 >^ 

[0 0 9 3] #1^T\ J ?-©±t7 p 5XvCVDIr t fct3-> 
U3>gftll34I33 5 0 nmtffiEl, -t©±tC 
a-Sil6SS3 0 0nmT»«L 3 €» lC-€-<75±(C 
n + a- S i I^SS 5 0 nmtI*Mt5. 
T% a-S i WiCJ!n+ a-SiIW-^>^L 
T. S*0a-S igttil 4*3«fctfn + a-S i n> 
^hJH5a, 15b«T5. n+ a 

-Sia>^;?Ml5a, 1 5 b <DftMit, V-X • 

[0 0 9 4] &t^T\ 3>^i7 h§15CDS i OxKfH 

T. KK>t8l6a. y-Xtil6b, 

2' ^PlBtH^fig-r-So ic±i:y5Xvcv 
DtCj;D, SiNx|17$)IS 3 0 0 ninT«L, 
hgfl 1 1 , 1 1 2CDS i NxI5: F^-fXy 

[0 0 9 5] ^ut, rOT±tc#'J ->^>£xtr>n — 

:feektfl n (AcAc) 3 iSn (AcAc) 2 
Iffltf, T-f -ytf>^?ROI n (AcAc) 3, Sn 

(AcAc) 2 a*!6fl;-r*-:i £fcJ:B I TO** 



(12) 

22 

mmtmzmmmzmQ&znz. 

[0 0 9 6] Z.<DWflt. la^tlfnRGBl^^T 
3 El* 9 SI U &&<Dmm&t)7-yj l 8 a£Jg 

^figl 6 b tn>^i7 h*-;H 1 lTM^nt, H 
[0 0 9 7] &^T\ ^SS«3tbfc«»C7KStRS 

#-#>:/^^\/;utc:»iau ens 2 sec. 6 0 

8 dCD^fe^ff?,, £©J:5KLT, TFTTWfSlS 

tt^-bfc^. -;*>, *f|S]*«ffl«. *tAS1S±K i to 

Sffi i ±kB© T F T 7 i €r*f [S]gaH S -t±T-fe;i/ 

[0 0 9 8] SSffifll -2T?tt. #>J->7>»*7-7 

I,*. UdbT, *'J>'7>»*7-7'fJl'ni:lT 
OK«»j*T*£SK£E«M»lx&2r3©|RIBtt£< 

[o o 9 9 ] hje^j i - 2 #'j~>7>2r^e 

€f*#r*fcie>©x-r y lf>^*'t , OJ*»«. In (A 
cAc) 3 tSn (AcAc) 2 Ci^f. Sn (OE 
t) 2 > Sn (OMe) 2 «8MR«Kv0l/ • ^H£K<£ 

fcH. Sfc, "T-iv \iyVWL<»U$LYO& I n (AcA 
c ) 3 :Sn (AcAc) 2=95:5 (fiS^f %) 

[0100] mmm 2)013 \$*mwm 1 ©#u&& 
40 wi&\zfrfr%m.&w&&w.<r>7V'( &m<DWrwm-esb 

ftfc. HI 2 tRI-^tt?ViT«0 1 2 tH— © 

[0 10 1] ±!5»J«SWr*7U'fa«tt. ^TcDJ: 
■5tCbT»jfi-r*it*«T?#5. TFT©^J«^T'«, 

tB«T»*OT?#»"r*. TFT*t»j«3tl 
tz.7V^M\ 1±K, SiNxI175f$3 0 0 n 

50 *bT/P^l. 2tfm©* l Jy7>'l5:Mt5. *^ 
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T\ 3>^^hfEKlll, 1 1 2<DS i Nxgl 7 t$£ 

[0102] ^^x% #v is? >mzm&.&)\zm9\-nm 

izru^mfazmm-fz (mi<D 
mm) '<htc c tD/^->»er-5<, ^<d^ mm\£& 

tt5--?Ztztb\Z In (AcAc) 3 <hSn (AcAc) 

t)HT3|Hll»»3ji'r^i:KJ:-3T*5— ■*«* 1 8£ 
K$HtTfToT>»*&«>, gffigB#l 8 a ' fC#*4# 

[0 10 3] fr\,*-C* fty—Wmmmi 8WMf&2tlft 
7WS1S1 1 7U-fSffi£#- 
tfyJyyZVMzmmL. cn*2 5 0"C, 6 0#g 

[0 10 4] ^t/^T", 3>^h«5lll, 11241 
mtttf'JT-TAfflfeU TFTCOh*l/-f >mffil 6 b 

i*7-i**io*«tt*»i 8 a ' i©M*«k^* 

Mil 1 2t*7-l*fI©Iitt^l 8a't 
©W*«aWCSE!B5f.*&«>©tf7 1 1 3*J;tXl 1 4 
SJ&f&T*. £©£7113, 1 14(1 7f?'J->7>© 

s&icfl^LTfc&i^. ii4i:sti5(:, 
a>*0 htflUCfc^Ttt, 3»*tt#'JT— ©fflUBt'/^ 

• y^ffiT^Sbfc I TOtT3>?^ 01 

4i:ii»T, 3>*£ h*-;i'£}BJ6£Lfc«, k'7ii 
4^SL, I TO 1 8 a ' 4^fiKT-5i, t'71 14 
t I TOl 8 a ' OfiOMt*tiT3>^^ h£$-5>;i t 
#T£, ^*WCa>37^ hg$©jS5$Sl 9 aOftltl 

[0 10 5] *tft£Kti!ltt. *tft»«±lC I TO 



(13) 
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[0106] [£2 <D-mmm % 2 ©n«s»j8T?tt, 

[0 10 7] EAT. »2©*«i»«JC*»^*a*S«ffl 
10 S«0*lfi«H:tPl»TKWr<5. 3 ) 0 1 5 « 

*asM©*2 03iiiB»»jc*»*»«ai^s«fflats (71/ 

-fS«) O»rI0T^5. B4»4 0 ltetf^XSSS:^ 
T. ^7XM4 0 l±Ctt, y-h^4 0 2iCsi 
4 0 3*«»deSnTftD. -tn&OiKtt. ->'J^>^ 
ftl4 0 4*«$nTV^. •>Ua>tfti4 041 
fctt, a-S ifgttH4 0 6*«/^-z>^LTM3 
nT&O. a-S iiSttB4 0 6©— 8B±Kt4. SiN 
xXh7A'I4 0 7i(|SMSnTl^. S^lCl. a-S 
i S14JI4 0 6*5j;tfS i N x 7. b\yA 0 |g£4 0 7±K 
20 tt, Sl»K»Bianfc«!BT?n+ a-Si!4 0 8 a, 
4 0 8 b«SnW5. n+ a-SiI4 

0 8 a, 4 0 8 b±fC«, a - S i ffittJl 4 0 6 ©SjggB 

4a-5cte>tcbTv-x«@4 o 9i5<t^>*U"r>ms 

4 1 0A«3nTU5. 

[0 10 8] d©«fc5t:»ricanfcTFT*J:tJCC s« 

4 13, 411a, 4 11b, 4 14«$ntl> 
a. £©*fllJBW:. R, G, BCffib, ji^ttfttto 
ffi«4 1 3 £, V-X114 0 9 £8M6Jl±KKtt&ft 

30 zwmmu4 i 2 t&mf^mizmm-rzfztbcDmm&o) 

a>??hM4 11at. IfillffeL, Aojfifttt 
ffl^5yi'VhU^Xl«4 14i, «H4«CstI 
g&4 1 1 bt^tSo 
[0 10 9] ±ffi«JSKS«-f ■5TFT7H'*Stt, fit 

S4 0 1 lICMoTa^SHS 3 0 0 

U >^LTA 0 ^-^>^ra^tJcJ;D, y-h»4 0 

2, TFUXm (HJS-&-F) . &<fctfC sii£4 0 3 

40 fS4 0 0 nmO->U3>aftI (y-Mfi»K) 40 

4^Mb, f$100nmffla-SiffittI4 0 6l: 
MLT/^-->yi/. -?-CD±{c/i$ 5 0 nmCOS i 
Nx- i Xhy/tl4 0 7 5Mlt/^-z>i/t 
■5. SSK, a-S i S1414 0 6t3«t^S i Nx i X 
hy^m4 0 7±{CJ12 5 0 nm©n + a-Sii40 
8 a, 4 0 8 b*»JsKUTM^-=>y-T*. 'A^X\ 
A 1 ^©Rrr^©E^JS47,A>>^'J>^bTA^-- 

>^-r^cttcj;o. v-xti4 0 9, vi^omm 

4 10, H^Uft^i'r— ^E»«r|BIRflc»riE-rs. 
so [0 110] ^IC, 016 (A) {d^Tiot. TFT 
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2. O/im-Cl^L, 016 (B) Kl^f <fc 5 (C, 7* 
h7X94 16 &aLTR©H?!tgB#4 13ldeep 
-UVft (2 8 0 - 3 2 0 nm) TS7tLT?t^4 1 7 

mn (wk&o. 1 ^m) 



Mb 4] 



CH 3 
-C-S i-^ 



*5>J—)l (CH3 OH) 
fh7lh + y/7> (S 

ttBK (HC l ) 



SCO 



[0 l 1 2 ] 

0 1 6 
n. Cs|4 



(d> (c^Tcfc^t^ m^*±3&«aiiRs 

1 1 b±&£tfn>?i; hM^4 lla*« 
fflnmtfc-ifc-TXP 4 1 6^ffl^Td e e p-UVT* 

(^fUgteHfivOi/ • y;us©fij« OSttttffi) ) 
^-jH^yfttfif (¥^fiS0. 3 wm) 
*2J—)V (CH3 OH) 
-f >y^7A7tf^7t b* — b-.a 
( I n (COCH2 COCH3 ) ) 

(S n (COCH2 COCH3 ) ) 

mm (hc 1 ) 

r-tb-bVK 

016 (F) \zmT£o\Z. TFTTWIti 

mzmx.vTmm4 1 7 zm&v. hi 6 (o tc^-r 

±•3, T^s/^VMJ^XglU 1 4£JBriST*. *4o 

fftt (¥«0. 3 Mm. 

R, G, B, ->7>, /Htl/7K 



*U $ e,(C^n?r 1 0 0t:T 1 05i-K / <-+>^1"-2>o 
^n(Cj:0, 016 (C) R*&§&4 1 

3*»j«-r-5. mmtmmizvx. G*e«*«t^B* 

4 1 3 
[0 111] 



0. 5 - 1 . 5 g 
(R, G, BKcfcDSfc-S) 
3 0ml 

i (OC2 H5 ) 4 ) ' 2 0ml 

8 5m 1 
0. 2 5ml 
8ml 

^gftTS. Z\n\z£r>> C sg£4 0 3 k-f>« 
S4 0 9 _tCD7j? U ->7>l'> f X b'\zm®.4 1 7 
Z> (RGBgE4 13«, -rX'\Z^^7,{thXV^^fztb\Z 

20 [0 113] 016 (E) lC^-r«fc5tC, Z.<DT 

FT7u-imm^&,Tmm<Dm^/)i - ?)\>m\zm.m. 
ufc«tc*e*-pu>^b, i o otti o^w^u^- 

^TS. s<.—*r>ifV1t&. Z\<Dffift4 11a, 4 11 
[0 114] 



5 g 
3 0ml 

2 0m 1 



lm 1 
8 5m 1 
0. 2 5ml 
8m 1 

★ t\ Z.tl&2 5 0tT6 0##7> h^<— ^— * 
>y^, ^7yfVh'J'i?7»4 14lilfiT?ftD. 
* #T & t> © t & 4 . 
[0 115] 



) 



5 g 



*9J—)\, (CH3 0H) 

f h7if + yy5> (S i (OC2 H5 ) 4 ) 
zK 

II. (HC1) 

mmz, 016 (H) ic^Tcfcpic mmm±\zno so 



3 0ml 
2 0m 1 
8 5ml 
0. 2 5ml 
8m 1 

15 0 nmT7/t7^U >^UTA5'-Z>y't 
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[0 116] ftfiSftffltt. *H*1»&±K I TO 

ISt±j|©TFT7WSfit £*f [SlBE»2 i+T-t;P 

^glfi, fllffiJi CJ>**MB. R, G, B 

[0 117] (Hffi0"J4) 01 7tt*SS91©IS2©|&lt 

tUTH 1 5 ira— «»{Ct3liTfiH 1 5 tB— W^* 

[0 1 1 8] 01 7©S*iS«ffl»£ (7Kifi) K 
*l»Ttt, SfflKj****^fflK:ttffi3nT»r>* I TO 

fct>-5. c s^4 o 3±^\zc s®mMf&m&£z$mm 20 

ffl3W*ffi4 0 5£#J*L. 3>** r-«4 1 1 ai5«fc 
£>*4 1 1 bld&^TV — 7.*ffi4 0 9 ti^t!4 1 2 
©a>^:7 h£<hoT^-5><. 
[0 119] ±Ei*Stt4TFT7Ki«tt. & 

1 ±l:MoTa&i^ 3 0 0 nrntX/ly^'J >^ 
bT/1^-^>^T-5^i:lCi'9, y-hi®4 0 2. 7 
H^». fc«fctfCs*4 0 3 4RH#K:»J*'$"*. 
T\ f©J:(:^7XvCVDl:J:DI^4 0 0 nmffly 
U ^ >8Htfli <y- h&JMt) SJBriEU HJlOOn so 
m©a-S i S14H4 0 6 &Mf£lsTrt?——>tfV. 
■f-0±KJit£ 5 0 nmCDS i Nx i Xh7^l4 0 75* 

(RGBffefflWtfMS ) 

(R :7>h7+y>S, G:S7^n->7^>l 

Pi«attPEGS!*iiiStt7xP-fe> (FPEG) 
(SCI) 
L i B r 
7-fe h-h'J;i/ 

018 (D) \Z7fiT£olZ, ££$9Mft>&£S 
•3tU 4 1 7*#ffrT*. 3fc£. 01 

8 (E) tC^Tct^K. TFT7HISB^T«)« 
OilfiflMHSKSfl&U h& 3 

ftttfcHKltfftf*. £©P£> 3€>tiiltll S5K 
(£tfeS*?£©iffifiE (ffittttffl) ) 
mwm=? (TOft&O. 3 um) 



0 6*3«fcLN*S i Nx i 7. h-y/^4 0 7±tCjp£ 5 0 n 
m©n+ a-S i!4 0 8 a, 40 8 b4^lT/1^ 

[0 12 0] C s^4 0 3±<7)i>'J=i>^fkM 

4 0 4±iC I TO£JS£ 15 0 nraTX/t-^U 

T/^-z>i/t5iii:,tD. c s &£ztnmmmw 

il4 0 5 5MTS. ifc(^T\ A 1 m<Dfli%.<D%Zm.& 
HK>ti4 0 9, V-X1I4 10, mml'te^T 

-?m&*mmzMi&?%. 

[0 12 1]*II, 018 (A) \ZK? <fc 5C. TFT 

7 KS«K:±iBiC4 {c^-r xx;u# u ->5 > 

0 511% MUX>*gi&4 1 5^Xtf>a-h(CJ;i9K 
JP2. OumT^fliU 018 (B) KSVTJ: 

7KlS©«BJl>5d e e p-UVJt (3 0 0 
-3 4 0 nm) T^ffi^T&o ^roBES^:? PirX 
(CJ:D> 018 (C) tc^T^tC, Hntt (flMMSt, 
y— Mft*l»<W») t»tfi4 1 7««»J5)cStlS. 

*0«iTRI*S-!6Iil/T}MlS»l«l/ftI«6 

RlC*6LTRfM4 13^Mn. 3^ 
>M®t.\yTlt. SCE (Saturated Calomel Electrod 
e) £fflt^ y-h\Z+ 2 0 V5:j]DAfc*ffiT-+ 5 V© 
•ffiSflHtlSfclSlilD-r*. TFT7HSM 

*B*T?u>*-r*. mmtmmizLT. Gm^ma^zs 

1 0 OtT'l 0#ISK-*>ifT-5. Z\ 
<DR, G, B«fe^4 13tiR, G, 

[0 12 2] 



Bco^n^ncofe 



1. o g 
B : p;U7^0->7 — 

0. 2 g 



1. 3g 

15ml 
13 5ml 

ft. Z.n&ffl*T*V >7.U ^-*>^T£ = ^-+> 

-r. 

[0 12 3] 



5. 0 
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* ZL<D 



MiIttPEGiMffitt7iPt> (FPEG) 
L i B r 

'AlZ, 018 (F) It^T £51', TFTTHiS^ 

o 9*3j:z>'c s*ffi4 o 5 i.^mmzmn.'&.w&.^&L 

A2tT3>^^7 h354 11a, 4 11 b S^fTT^.. * 

l3—tf>75y99%L? (W&@0. 3 um) 
M«*ttPEG§y#ffi?£tt7xD-tr> (FPEG) 
L i B r 

#.\Z, 018 (G) t^-f^tC. TFT7HSi?: 

£J§fiEb. 2 5 0tT6 0^XK-^t5 o 

CCOy^-^^V h 'J i7Xgl54 1 4«HfiT* 20 

[0125] a^tr. 018 (h) \z^.t & -5 (c, &m 

-mm/MZfi) v \ i JJ?X±\Z I TO£J*£ 1 5 0 nm 

m«4 1 2*Mf&tZ>. 
[0 12 6] *fftS«»J, *fffi]S«±iri TO 

mm. t±m<D t f t t u-r as <t &*tfrg2^£ -e-c-tju 

^SS^gga, fllUJI R, G, B 

SB> fccfctfBMSS) *sti-ii/W^U7H^7XT 
«fiK$nT*3 0, l/4>'bI*ti4 12tKH>«fi 

4 0 9 tOffiomm&fttf* ?x>y h:/P-fe7.T^f££ 

[0127] (*J£0il 5)019 tt*%BJ!©m 2 



0. 2 g 

1. 3g 
15ml 

13 5ml 
il/Ttt. SCESfflK 

XL, ^-^>^-T-5. Z\<D&ft4 1 1 

a, 4 1 lblil6T^l3, 
[0 12 4] 



»*K*»Ji»4**ft«ffla«©»rffiBlt?»*. 1191: 
fctvTH 1 5 ffi#fctH>T«H 1 5 tm—Rtt 

[0 12 8] 01 9<D«^g«ffl»K (7M"£«) C 
*^Ttt. «fllJB©:J>** h«4 1 1 ICiJI^T. V- 

x«®4 o 9 t&mvtzc s m&wn&4 o 5 tis^* 
i4i2 £<dx>?9 h^ioti^. 

[0 12 9] ±Ei«*tf4TFT7U'fS*lt & 
!6)i©RGB*fi«©»fil6*-Ctt, ^jasW4iRttfc:b 
[0 13 0] 02 0 (A) \Z^t^\Z, TFT7K 

SK(*±ieiC4ic^-r^^;p'7xn;u# i J ->^>co5a so 



5. o g 

0. 2 g 

1. 3g 
15ml 

13 5ml 

m% H^x>»«4 1 5^t!>3-M:<i:DI)l2. 
0«mflliU 02 0 (B) (c^-Tck^C 

7K»»5de e p-UVft (3 0 0 - 3 4 
Onm) T^ffigft-TS. CCDKBSTtyD-tXICt 

020 (o una* (ft^m y- 

IC?t#4 1 7A«JgJ«Sn*. #Ct>T?, 
TFTTl/-fa«5r^SS^J4<i:|BlC;ffifiEC0R, G, B 

en b tit s m&l b s r \zm& b t r m&w> 4 

1 3*Mt5. 3 ; &>tt®tLTli. SCE 

Srffl^. y-hir+2 0V*EPJnb^88T+5V«)S 
BES^iKHcaJJni-r*. ■?•©». TFT7U-fS«£*fi 
zKT'J^-r*. MKiHfl&KiLT, G#fiffl*J:^B 

0 0tT10^'<-*>^t5. ^-^>^, C<£> 
R, G, BsffiSlU 1 3teR, G, BO-en-fnoST 

[0131] #<^T. 020 (D) (C^-f «fc 5 tC, T F 
T7WSSC, «#«iSJ:tfTFT±;&**iKSnc s 
fB**«Wn«£fcr>fcv;**4 16«lWdeep- 

uvMt^. ^nir<to> c sM«±o#Uv7>w 

5>*h4 1 5K»«U 1 VjWBfiKSft* (RGBHBteT 
TfCtf^XffcbT^fc&lCTfcfC^O^tbft^) . & 
02 0 (E) tC^-T^-SC TFT7KS^H 

fc«K:tt*TU /XU 1 0 CCT1 0^yj^-^T 
"?-*>^«, JL©a>^ hg&4 1 1 teHfeT'S 

[0 13 2] &I^T\ 02 0 (F) Ji^f <fc5tC, TF 

|4 17«M5. 02 0 (G) tC^-TiP 

4£fl2fi£T-5o ^n^2 5 0t;T6 0^h 
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[0133] tat. 020 (h> \z*-r&5iz. mm 

m±\Z I TO^JIS 15 0 nmT'X^y? U >^UT/1 
[0 13 4] ttftKffiflJte, *ffilK«±K I TO 

*fi t ±54© T F T 7 W £« t £MftSEB $ -frT-fe ^ 

mmm hgp, r, g, b « 

Affile £nTi5 9, lsftifcnX*S4 1 2 £V— *«KIC 
•3£**n&C s JB39I»ffi4 0 5 t©W©E«ffi»4 1 

[0135] (SlSS^J 6)021 43<t^0 2 2 
©fg 2 ©#l^ffitC^5^l£S/BS1£©»r®0T& 
-5. 0 2 1*>J;Z>*0 2 2(C*3^T01 5 tm~ SBSH'O 
HTB01 5 till— ^£#LT^CD!¥iffl7it&BJte : §B§ 20 

[0 13 6] 02 1 ©^gBffl»£ (7MiS) (C 

fc^Ttt, v-^««4 0 9 tssiRbfcc shawms 

4 0 5 ^I$1I4 1 2 tcr)3>^i7 h£, ft? — 7)1 

9-m\zwt\Ht^>9 9 h*-Mzm#>&/vrmn&m 

^TtoTU*. 02 2©g^g«fflS& (7 

u^fsm) \z*mx\t. y-xii4 0 9tiltl4 

LfctfoT, H2 10iStB2 2©ISTIi, so 

iyn-t7ttl?li;T*5. 
[0 13 7] ±E»J«S:#rSTFT7 , U'-1'*tRtt, £A 

Tff 5. 

[0 13 8] 02 3 (A) 3 fc, TFT7H 

S«(c±ffiiC 4 l;*t^f^7x^M 'Jy7>05l* 

L i C 1 O4 

7-tr hj;u 

02 3 (H) lC^-TJ:ci{C> TFT7HSS 
€r^LfcSfC, 2 5 4nm, U/cm2 TUV» 

*fft^ mmzttMLtzmn&fihtt?$:&3k-r2>o m& 

C. 02 3 (I) tr^Ti^fC. «1feJB±K: I TOSff 
[0 14 2] ftfiSSMt*. #faS«±K I TO 



m% HH>?§$c4 1 5&7.\i>?—\'\Z&K)ffl&2. 
0(imT*l$l, 02 3 (B) CSti^t. 

7Hl1£©aiA^deep-UV3t (3 0 0- 3 4 
Onm) -e^ffigftTS. ^©SffiST^n-feXKlJ: 
0, 02 3 (C) (C^T^fC, MPSP (m^», V— 

TFT7H'*«S*ttSffi|4trai;«ljK©R, G, B 

e»bT»*&»fifcL&ffi«£Rfc*£LTR*fe«4 

1 3 5Mn. £©85. 3t>iItLTH SCE 
0V*iDAfcttSBT+5V©«ffi 
S«^»CaiJni-r*. -t©«. TFT7U-raS5:iSsE7K 
T'U>Xt5. HUfBt^iCbT, G*feBI5*J;tXB» 

otTio^-+>m. ^-+>^. £© 

R, G, B^FfigB4 1 3«R, G, BOftlfnofiT 

[0 13 9] 02 3 (D) \Z7T<t&o\Z, TF 

T7HSSI:. S«»®«*»&d e e p-UVm 
SSTt-T-SCitCiD, 39D©«7>fc»*4 1 7£J£fi£ 
(RGBH|5«TTiC^57.'ftLT^-g)fc«)tC7tlCct 

O^ftLft^) . 02 3 (E) tc^-f 

T F T 7 K B&SrHSSfliJ 3 t IWJ i;ftfiE<7)ijSi»ttfflllfe 

V h U ^7.gC4 1 4 5:Mt§. 'A^T\ ^n^2 5 0 

"7 h U 9 X$$>4 1 4 lilfiTS 0 , fr-^&f&tte&Tii-t. 
[0140] 'A\Z, 023 (F) IZTF-f^olZ. -fyy 

zmftmzR 1 E(c<t Di7f>m. 02 

3 (G) fc^TJ:5tc, TFT7 , H'»K*£irF©ftJ* 

(Dmnfe&ftTZMi&rz^ ; -v-z-atsmMmmmiz 
isi^, y- m*k:+ 2 0 vmxrzvtn-zmnmz 

8 £J£fi££-tf-&. £©?£. ntytliLTIiSCE?; 

^ hg|$4 1 1 teH6T&9. *»t3#«tt**f . 
[0141] 

2 5ml 
1 0 g 
10 0 0ml 

££ <h ±iE © T F T 7 U-f St£ t «:*ffS]E« $ -frx-t )V 

m&mmmwte. mmm iziy^^v^ r, g, b 

SB. £<J;tfBMg|$) ^ti-i«/W^UyH»7^T 
«fiK^nT430. l/*>*>I**i4 12iV-7ti4 
0 9 *fcJ4V-^««4 0 9 K-3fta*nfcC s ffljgHJ* 

«4 0 5 t©m©Eaa44-*«. fivh^ntxi^o 
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[0143] mffiffl7) 02 4IJ0 2 1 ££^02 2 

X1S4 0 1 HIT FT^^StSIglCD^Ttl H 

[0 14 4] ST. 024 (A) (C^f.t'SitC. TFT 

(05m*% h;UX>}g?i£4 1 5SrXh!>3— ht«tOM 
#2. OjimfML, 02 4 (B) (C^fJ: 

K651:deep-UV)t (2 8 0-3 2 0 nm) TrSft 
LTit4 17«t5. #Ct*T, ^CTFT7H 
gffi£*J6#|3 tHDiiaricWR, G, Bffl, *SigH4ffl* 

uns i o o"ct?i o#ihk— unfcj: 

D. R*fe^4 1 3 £Pfi&T So mtei:|Wl«tCLT. G 

<t #b & »j«-r * . 

[0 14 5] ^IC, TFTTKSSSd e e p-UV 

■y^V h 'J ^7,gB4 1 4&MJ$.-T2>. ^n*25 
OtteOMXK-i'tS. ^-*>^«, 02 4 
(C) tC^T<£3K. RGBffi»4 13*J:tf?5 5» 

[0 14 6] ^(C. 02 4 (D) K^T^fC, fvy 

ZMRmzR I E(C«tDX->^>^T-£). *l^T\ 02 
4 (E) tC^-TJ^t;:, TFT7H S«£*SS#I3 t 

H»*Hafllb-3t3. |^«(CTFT^-Jg|gl!ibT. 3 
>37^ h^-;HFB^-tcW«tti«^4 1 8S»*3ti 
*. d©3>^i7 hg|54 1 1 A»t3#«tt 

[0 14 7] ^T, 02 4 (F) \Z7ji-?J:?\Z. TF 
TTHSSS^'J^LtftC 2 5 4nm, 1J 
/cm2 TUVft^Sfr^, affilCtt*bfc3**ttflS#- 

f^iStl.. 02 4 (G) ^Ti^tC. « 

#g«±iCl TO£J?£ 1 5 0 nm-e7,A°^^iJ>^LT 

[0148] — »isias±i; I TO 

S«t±KEOT F T 7 U-f *« 1 6»|fiJK«S*T-fe;U 

*a*ftx, £ ©-t ^ ic«atm *a A-r * i t tct o 

ier B **SB«, tt&Jl CJ>**h», R, G, B 
ffl. i5=fctfBMg&) ^ti-il/W^UyPtf^^T 
M^ntlJt), LA»bHXttS4 1 2 tv— *««4 



(18) 

0 9 SfclJV— 7.«®4 0 9 ttJ^^nfcC'sfflSWm 

®4 o 5 t©i«©EiRW$i > a*> ^lyhypt^taf) 
»jssn&5*«tti«#^T«j«3nTv>5©-c, mm* 

[0 14 9] »2©HlfiJgffifc*HTa. tKffiJlk:#ttt 

mtf <b mtn y ->^—> 3 >Mic±tB«t h«© 7 p-tr* 
TW^nfeSS-lI/^-^^ | J y H#5>;*>£iifflLT 

*KKfH4^S-f, £BSf©TFT£-f£igi!jbTfi : 
[0 15 0] ±aUfe±5C '«2©sj|Jt»!Bf;J:n 

20 [0 15 1] (^JtOT8) B2 5t^%9i©$2©£ttS 

ab&. 04>5 0 1 tt#^7.S«£*T. ^7XSffi5 0 
1±IC«. f— h^5 0 9*^fiE$tlT*3tp. -^©±(1 

«. -> "j 3 >MftBt*» ■=> & s h 5 1 o wmtii 

1^15 1 l*VN°^-X>^L/T^fig$nT4oO, i-S 
ilSftl5 1 1±K«, I^I:^tStlttItn + 
a-Si!5 0 7 a, 5 0 8 a)5«M$nT^5. 
\Z, n+ a-SiI5 0 7 a, 508 a±H«, HH 
30 >115 0 7 bfeitfy-^f i5 0 8 b«^tlT 
1^-5. ^©.fc^KLTTFT 5 0 2tfMJ$.ZtlT^Z>. 
[0 15 2] ICTFT5 0 2 ±lZ\t. WIBJIfttiKfrt £ 
— TFT5 0 2±»^7 
y h U i7Xg|55 0 3 t. V-7.«@5 0 7 btlSI 
m®5 0 6 t^*^Wl3g^-r-g>/t*©3>^^ hgB5 
0 5i:, ffi»5 0 4ta»5i^nT^5. Sfc. Z. 

<F>m.m.m±.\z\^ mmmms o 6«snT^5. ± 

©«k 3 fcLTWST* S-f. 

40 #iJ^«a-->yaS©7 0 5 7. NHf^;^5 

XttSNA-4 5, H*«Sa« ; f : a»OA-2 4S©*7 
JWJif7^544*77l«5 0 l±iCTFT 5 0 
T^fo-fe. 7^^XS«5 0 1 ±iCT a, 
Mo-Ta§^t7^'J i^ttf IT/^- 

n>yr«>-i{Cj:0y-h«l5 0 9£J£f£U -t-©± 
(CT a2 O5 , S i N x , A 1 2O3 m^T^ny $ U > 
^CVD<PfC«J:D*»L/Ty-Mfil»IR5 1 0 

y-h«iliK5 I0±i:i-Si (Jltt¥*ff* 
flR->'J3» «SCVD*CiDI»LT/^-Z> 
50 ^-r^dilc^O, i -S i ##^15 1 1 SJBjfrT 
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-5„ S6JC-t©±k:n+ a- Si (*fcttT i ) 
bT/V-->^t5^t(:iD, n+ a-SiI50 
7a, 5 0 8 aSMU n+ a-Si|5 0 7 a, 5 
0 8a±i;, V— T.«S5 0 8 b*«tt/KU-f >mffi5 

o 7 bsawwtc»ri6-rs. 

[0 15 3] 02 6 (A) IC^-TJ;5II. TFT 

5 0 2#»JBfcSftfc#7*»K5 0 l ±t7.H>3-^ 

Sr^-TS. tf'Jv^Mi. _hf25£2:fccfcr_S*5£3 \Z&^ 
T, Ri 43j;rjR3 ^^^HT«b^ R2 

R4 *ih'J7WoyPtf^STa&5*U7 

;H^'j7J^n7 , n^y7>i ooaftgBic S§1«^J 

ME3 9 0 2 (*2->'j3->a«) 9 8. 9fi*gK 
£. 'J7t h + ->->^> lfiSSBi:, VJf-ft 

£©}&©@ffi*#}g*te3 0U%fi&^. i 

^-^■£•5. ff^tl/c^U i/y>m 5 1 2©J?£te 
2. 5wmT*-5„ 

[0 15 4] ^Tr, 0 2 6 (B) IC^TJ; 5tC, R, 

«*«3tt-r«c:tfi:«J:D«*tt©->7y-JHi (S i - 
OH^) **riESitfc«. 7l"f*«£*fi©«fiV/ 

;u»jat»:«sibTR*e»5 0 4 zmi&l. mm^m 

SB5 0 3 £JE2fi£T5. ft*. S7 l £iCte(pEE7K|g*T£ffl 
V», 5J/cm2 ©ftftTir?. **M6*«*#Snfc^ 

[0 15 5] 026 (C) K*tJ:5l:, #fe 

35 5 0 4*3±at7'7. 7 /7VhU^7>^5 0 3 &MrfLl<T 
HfcH5 1 3^fC-77«^ 5 1 4*ffl^T*n»*BBI* 
T^>o ^^tt. 02 6 (D) iZ7n-?£o\Z, I TO© 

l/ra>^ h955 0 5 ^^^-T^). 

1££*SfctAU 10 0t, 3 0#©^— *>tf&frl*. 

[0156] ±.m-vm.mvtzm^/)vmmm.m 

7Xh^y->7>l 0 0113, If ^7^3-;H 0 



(19) 

© I TO»&^£2 OfiSSSttaU *»T3 0»WI«fc 
<*#Lfcj&«5$Htfr£-frS. ^©&» CflfcifiRO. 3 

ssffi&stta l . £ s k&st 2 whimm* e. 
tt*^i4St^ s as sn-ttr-f iz mm mm © is x-fe <=> n& 7 

;i4Stt3 0 0£ftflM3«J:tf*fi*3 0 OMWSSsinUT 
[0 15 7] #67;i/*tti^ttl*«tt7;M8*^©« 

iatisfi o~i 5^-e*i7-r?)o \/;nsttoiaflE* 

©T% '/;P*ttOiaaEtt4 0"CKT, UKBSOt 
[0 15 8] #'J->7>JI&«ftU 

[0 15 9] iWC, 0 2 6 (E) IC^Vf £5tC, SSX 

>fflf£$l£^7(J, 7U^-:7U JP£0. 5«m©#'J 
->7>I5 1 2£ffi2Err-5>. ^©^, 02 6 (F) \Z7jk 

-r£?iz. mmmmizmm-t sa^wnufc^^ 5 

14Sffll». #Uy7>!5 1 2**n»Tf«3tU, 0 
2 6 (G) fc^-TJ:3H. ITOOafifSiMSa^fc 

mm^/jimmzTu^mfczmmvTwmmms o 6 
30 ^j^figr-So 

[0 16 0] ^©ck^(CbT#?.nfeS*g*ffl*« 

F T t (Dr$<Dmn.&)i&Wi : b®tlT^Z> fe©T*-5c 
[0161] (*M^J 9) 02 7 (i*^H^©m 2 (D-Mffi. 

Mmizfrfrz>m.&m^mm.(Dmwmx'$>z>o ^©Mis 

*77»*5 0 1 ±K I TO«f*66:5a« 

115 16 £^LTlflftJBi5 1 7 £J&j£LT&<g>ttr6]S 
«Xt, 02 5tC^T^fiic^*-r^TFTTl/'fa*Y 
*tflS*xtTFT7U-fS«Yt©rai;:i*#sn 
40 fe?^S«5 l 5 tii^±l:isE$nTi^. ft:*, TF 

^^a^xtTFTTu-raKYti, ^n^*n©BE[S]^ 
[0162] ±e«iri6**-r**ft36*s«tt, mr© 

J:5»CbT»ifi-r*^t*«T#*. TFT7K 
SSYKS^T. 02 8 (A) H^Tct^iC, JJyXm 
WL5 0 1±(CTFT5 0 2 fcfWTSIgttglifcfcl 8 t 
BUT*4©T. ^©Pifflfti5J^««BS-rS. 
[0 1 6 3] 02 8 (B) tC*T±5K, /X;P5 1 9 
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S5 0 1±tatU SflE^'J^-^U Sftt^iJ- 
>*--/>T10 0t, 3 Oft-yj^-^f *Htt:J: 
Di? $ 2 (jmfl#U ->5>H5 1 2 &W&tZ>. 
[0 164] Z.Z\X\ #U->5>tt, ±E*2*J;t;SC 
3CiSt^T, Ri *<fctfR3 *^5=-;UST»D. R2 * 

(CH3 C6 H 5 Si) Sffl<^5. :0#iJ7i^JM 
^->5>1 0 OfiSSSlCttLT, ^JiLTyUn 

2 (*2->U3->tt«) 9 8. 9fiSffi^:. *^l/h 

ijTth+y->7>iiiaii. s^^uas^su- 

hO. 1 *»« t*» 6 £2«»S$*J;tfx 
Xf;Wt^ttiLtn-7'fMl/-h^3 OSSgBS 

■5. 

[0 16 5]#(^T\ 02 8 (C) H^-TJ:^^, R* 
fiSStCfcUSTStfU y7>l«5 0 4 a SgB^e, 
*ft»fc«fcD»3t-r*. G*fegB, B*&g& 

St>n, gT^nftl^cfc^lCft^T^S,, £7c» TFT 
«tt3fc*»£ftHfc«>, R»effl5*tl6ffl5»5 0 4 a©* 

a*«3te3n, -tuts^y-jusa^jsan*. ft*, 

8KtfC«'f£E*«fl'*ffll», 4~5J/cm2 

fr5. TcTcL. #'J '>5>©*>l-*«JRKfP»5 2 5 0 

-4 0 0 nm©&fi£f*T£^T*nfcfte<DftMT%> 

[0 16 6] -?-cDf£, 0 2 8 (D) \Z^rt^o\Z. *6 
£tt (WAH Pig. Red 177 ) *J;tffe*itiE/B«itfiif 
» (WAfcTPig. Yellow 139) £#»a-frfc*67;WS* 
CJWSfi^^fiTl 0~1 5»fflSiSt, 
iSfeLT, 1 0 0~ 1 1 51CT3 0»SS7' , J^-7bT 

<. <i>i?i?x.y h&Sfflt^tltf, R, G, BfcSffi;* 

[0 16 7] tfi'/^iHSCiptLtrat^. 
fh7X h-^->->5> 1 0 OfiftHB, i^y-jnoo 

(R tYOM*it«7 0:3 0) SI 5 ttSSBSSin 
L. tlT3 0#Wii#bft#&$HRS-fr. - 

nicifi^o. 3a*gpsin^. a&K:?if»Tii#iui#« 

5?J £ jfsfln L T l >ft i ^/)vmw. 3 * <fc tflUE* 3 £ gslJQ L T 

[0 16 8] #UT, 02 8 (E) \Zfn~t^O\Z, Zl> 
99 hWfcMPUfcV** 5 1 4£ffl(^T. 3>^7h 

«c»i6raji« , j->7>Jioas»5 o 5 a£K««ffi{»j 
a»e>#**-eaM£-r«. j*c^t, 028 (f) t^-ti 
51:. 1 To©**^F«#ttsii-&*«ir/jMg«KT 



(20) 

FT7u-f*«£a8tu -tea. ;i*i£*j5fcLT, 1 

0 0~ 1 1 5tT3 0^5ga©^'J^-^S?Tc»T3i> 
h-€HS 5 0 5»{Et5. ft*, #*ttvOHg*tt, 

[0 16 9]*^, 02 8 (G) XZisCf&oXZ, -fv 
777 HJ ^XgPSrgl PL-it V^^Srffl^T, 7*7 7 7 
7MJ :7XgBK*fj&-f ->7»i©«»5 0 3 a£ 
io lSSI»?.MiTi7tt5. &^T\ 02 8 

(H) lZm?£olZ, R, B, Hfe (Y) , *fe (V) 
<DM% (R, B, Y, V<DfiMi£«l 5:2 0:2 0: 
15) S»«*-&fcJRfiO*fi7;U**fcTFT7U'f 
Sfi^iSL, ^tlSTK^LT, 100~115'CT3 

0 3^Mt5. ft*. CO#67Jl'**tt, ±i#©» 

[0 17 0] 02 8 (i) {c*ctJ;5tc, 

028 (j) K^-r«t5^. ia**Sfcffiaf 

•5. ifcl^T, 02 8 (K) ck5lC, I TOCD^tsK 

■frfc*«tt7;M8*K TFT7H1S^8 
aLT3>^7 h^5 0 5*5irXH3S«ffi5 0 6 5;M 
■T*. iS**®5 0 6±lC|Hftlgi5 1 7 $:M 

[0171] -73, ^7XSI5 0 l±fc. 7./~W^U 

>*fm\z£ Qmwmus 1 6 *»j*l, se>K-?-©±fc 

30 EfigS 1 7 *»j*LT7tr>^J&a*«T . 

[0 17 2] £©«k3lCLT#&nfc*HRl£«XiTF 

T7KISY*. *-*nen©Kisai»5 1 7fimm?z> 

=fc?KLTBSBL-, M%4SM(c«cA)i5 1 5 SSWT* 

[0 17 3] HOJ:5KLT!»6nfcjK««*S«tt, 
TFT7H SIS Y/^«BlHfl©ffiif>T4>ft ^ t>OT2b 

40 [0174] (USS^Jl 0) TFTTly -fS« YtCEl^ 
015 1 7£J§ME-r*i:fcft<. ^>^7h^, 

ffl ^T^fiKLrc^ffifcas^ tr >^i&as*fi-r ^ tfitn 

>t?mmt. ^>5?Z H^5 0 5*J:tXa^1|ffi5 0 6 

ft * . mm 7 u ^ - 9 l ^ y m y 9mm & ff -5 C <h 

[0 17 5] ^©.fcpfcLTfc&n&fcflaiSSItfc. 

50 TFTTU'fSteYji^HIHlCiOffifeT^ftVifetD-CS 
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0, H3l*««tTFTfc©M©*&«ftlft*>«ftTlr»S 

t>©Tab-5©T'. &S^tt^:3>byX Mcffinfcfc© 

C0 1 7 6 ] (ggffiM 11) 12 ©g&JByBIRfCj&^SiS 
Sgiglli 02 9 i^T^lC, ja^«ffi5 0 6 Sr 
»«IBO=l>^^ «5 0 5*«t^»fiffl5 0 4±(C© 
*K»j£U ^7y^-7h'J^^aP5 0 3±fcRW-&l^ 

5 o 3±tctt. a«i3ffi]^5 1 7a«»j5fcsna. 
[0177] ^cD«t^tcLTf#e>nfc^a^get). 

TFT7H S^Y/6^®lH]fl©ffi&T4>&^ fc©T& 
D. ■*««£TFT£©ra©«&tt«l«fc«nT^a 

*>©T*-S©T, ef?^14^3>h^X Mcffiftfcfc© 

[0 17 8] ±JfiUfcJ:-5t:. fg2©Si&£^li©S*g 

[0179] [« 3 nnffiMmi $ 3 ©IfeKJBIBTtt, 

7"n -fe X ©<gSft S 111 o fc *> ©T& S o 
[0 18 0] £tT, S6 3©^gifiJI*t8©*&fi«fctH>TBi 

wt*. 30 
[01813 mmmi 2) m3 o\z*5tw<Dm3(Dn 

Tab-So 0+3 0 l «;tf^;*.X1g£^"fo f5XSS3 
0 1±IC«. y-b$3 0 2i5,fctfC si£©:&JSSB#3 
0 3a*l»)SSnT*!). &JM&#3 0 3 a±fctt, C 
s i|g©3iTO# 3 0 3 b«$nil>5. -£-©±C 

HB#3 0 3 b«, ITOTMSnt^D, ~©jS?»3BB 
»3 0 3 b©— BWi5"J=i>»{bl(3 0 4l;iDSt)n 
11^. yU3>l«3 0 4±C(l a-Sigltl « 
3 0 6f}V\9——>?LTM&LZnT&K). a-Sig 
ttJl3 0 6©— «±K:tt, S i NxT. by/11813 0 7 ** 
^fig$nTVi-5. Set. a - S i S14B3 0 6£J;tf* 

(a * • y;u*©taj« 

*j?/—)V (CH 3 OH) 



* S i NxT. by/1! 
<iT n + a - S i I 



40 

S3 0 7±£tt. IliC^l^nfctt 
3 0 8 a, 3 0 8 bjWgfiJc£ftTH 



$e>tC. n+ a-Si!3 0 8 a, 3 0 8 b±i: 



a-S i S14H3 0 6 ©HH8&B3 .fcS KLT F 1^ 

tt®3 i o*itfv-^tB3 o 9 nrn 



<5 o 

*. 

[0 18 2] lOipC^SftfcTFm^C sK 
JiKli, ««g)13 1 3, 3 14a, 3 14bA«§n 
Tt>5. £©ft£Jltt. R, G, BtC*fe^n, 

ffi3 1 2i««Wt:SflBlS-r<5ll6*o#«tt©a>^i' 

hI83 14ai:, Ifi«itt©^77^ 
X3B3 1 4 b 
[0 18 3] ±§3^^tnTFT7HlS(l 

S3 0 1 ±CMoTa^Mf^ 3 0 0 nmTT./1-y^ 

2, 7t«l/^I , *«fc^C s*©^JR«4)' 

3 0 3 aS|W|B#tC^fiE-r?)„ 

[0 18 4] #HTr> *JR«»3 0 3 a±fc I TO£JP 
3150 nmT'X/ly^U ^LT/I:?— — >:iff £ £ 
£IC«fcD, C s 8g©i§HjaK# 3 0 3 b£J£fifct-&. 
X\ •5-ffl±C^7X'7CVDl:d;0fS4 0 OnmOy 
■Ja>»ftK (y-b«6«it) 3O4£0f£U »$1 
0 0 nm©a-S i gttI3 0 6 Sr^fifcLT/l:?-- > 
-?-©±tCjP$ 5 0 nm©S i Nx i 7, b y/1IS3 
0 7 $r^bT/13 7 -X>i/-r^. 5 a-Sig. 
tti3 0 6*«ttJtS i Nx i 7. by/1^3 0 7 ±KJ¥$ 
5 0 nm©n+ a-S iI3 0 8 a, 3 0 8 b£r^/&L 

Trt9—=->tf~r&. #.^x\ a i ^©Hf€©ia«8^a 

£7/1y^ U >yLT/^-z>^t§i £{C<fc*3. b* 
K>iffi3 10, V-X113 0 9, x-^@e*i£|B] 

[0 18 5] fr\z. ±ffiiE;4t:^t/f i/>7i^ 
ijy7>0 5ll% b;UX>^*K*Xt!>n- btCcfcD 
IJI2. OymTitU 7* bVXi/^aLTH^fl; 
«t©a>^^ h«»3 1 4 a*de e p-UV3t (2 
8 0- 3 2 0 nm) T?Si}£-3~5. d©TFTT 

ix^sts^^T©»^©*«ttfflHfe > /^ • yjimizm 

mh. ^©^MtKTU >XL, 3 textile 1 0 0"CT 
10^-+>^t^ ^-^>^&, ZL0)^>9i? 
H»3 14aa*fit4!3. LA^foWittSr^rr*. 
[0186] 
(SfWttffl) ) 
3 wm) 5 g 

3 0m 1 



( I n (COCH2 COCH3 ) ) 

2 0m 1 

(S n (COCHj COCH3 ) ) 

1 m 1 
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* 

M (HC1) 



0. 



42 
8 5m 1 
2 5m 1 
8m 1 



[0187] 



) 



*9S—)V (CH3 OH) 
f F5ih*yy7> (S i (OC2 H5 ) 4 ) 
7k 

it (HCl) 
#ClC, TFT7l-1'g1g£ffl£»7 l £U f©i©7'at 

(ttftff) 3i4b £fl2i£l-3o -€-©ibo*/;u • y;MK 

Btt (¥*^i&g0. 3tf, R, G, B, ->7>, 

(CH3 oh) 

f h7Xh + y-/7> (S i (OC2 H5 ) 4 ) 

zk 

II (HC!) 

I TO^IS 1 5 0 nmfX/t-^U >^LTA^— — 
[0 18 9] M^lISffllt *fft»£±<r I TO 30 

*«i±ize©T F T 7 U"f t ^[SlEt^ttt;!' 

G, BSB, *3ctZ>*BMgP) Wfll-ii/W^UyK* 

[0 19 0] (Htfll 3) El 3 1 te#S§93<7>l&3CD#| 40 
«S»ffit*^-sa*8«ffla«0»riBHT»*. 03 1 
fc*l>TH3 0 tra— «B»tC-3^TttH3 0 4B-|?^ 

[0 19 1] S3 lG9a*£afflS« £ 

fc^Tli, C sH©^JSSB^3 0 3 a$S5cfc5lC>'U 
3>»{fcBt3 0 43&«»J*SnT*0. ->Ua>i«3 
0 4±lrC s^(D^^^3 0 3 bA«»j£3ftT;fe?>. 
&m&ft3 0 3 a<h893SB#3 0 31o£<Dffl<Da>?2 
Mi, ->U3>»ft;l»3 0 4KaBHt6nfc3>^^ 



0. 5 - 1 . 5 g 
(R, G, BfCtOS^S) 
3 0ml 



2 0ml 
8 5m 1 
0. 2 5ml 
8m 1 

*>^T-5o £<DBMg&3 1 4 bHHfet&D, L*>fc*B 
[0 18 8] 



5 g 
3 0ml 
2 0ml 
8 5ml 
0. 2 5m 1 
8m 1 

[0 19 2] TFTi5<fctfC sglLhKtt. *StgJf 3 1 
3, 3 14a, 3 14b«$ntl^. ^COjS^H 
tt, R, G, BKfcfiSft. AoS6ttt£StIi3 1 
3 t, MflEJ|±(:R(t&n%B«*S3 1 2 ttt^WJC 
«ttT*»e*»t3i»«e©3>^^ hffi*£3 Hat. 
^fe^t3$e»ttc077^^-7h 1 J^X^3 14bt5;§ 

[0 19 3] ±fE«$£W-r-5S^geBfflaig«. «T 
fiD«t5ICUT»iST*it**T*4. ^7^163 0 1 
±l:MoTa&MK 3 0 0 nmTX/t'^U 
■5^<t(-J:0, y— h«3 0 2, (HStt 
■f) , fe«t^Cs*0*««»3 0 3 a€rHRflC»rit-T 

-MfiiHkfflt) 3 0 45f^4 0 0 nmti6JLT/t^- 
^>i7"r-g). #Cl»T, 4te*g|5»3 0 3 a±0->U3>» 
ffcBI3 0 4lcn>*? hsfc-.H'SRtt. ->Ua>Kfl;BI 

3 0 4±K I TO£J*2 15 0 nmTX/V;?'J >^t" 
*CtJCJ:0. C s HKOS^ffi^- 3 0 3 b£^fiTf3. 

Cs«0^IS»3O3atITO»3O3 

[0 19 4] (TFT, mt&M* BStttffi© 

[0 19 5] *ffaS«»2, *ffr*«±K I TO 
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Srffi^-jiT. uflDt;H:*i»fiSftAT« 1 1 C J: D 

«©S£A,£#M SPlP^^STt 
&fc©T-&-5. 
[0 19 6] (£JS0!I1 4) 13 2«#fSBJ©Jfl3©3l 

l:*UTB3 otm-$.ftiz-D^Ti$m3 0 i|H]-f?^ 

£ttL,T*©#*B&K9Itt#l»-r<&. 

[0 1 9 7] 0 3 2©i^8ifflSf (7K1S) 
*tr>T«. -> U 3 >*fl:IW 3 0 4&y— M8 3 0 2±i5 
<fcZ>*C sH©^«gBi)-3 0 3 aJiCllStt, y-h&fe&lgi 
t UT«rtef*»W*»lttt£ U C s ^©ilWgltf}- 3 

[0 19 8] TFTfcitfC s*±fc:tt, 11^13 1 



R, G, BCffe^n, *Ol61»tt**-r««3 1 

3t. ®mm±izmit>nz>mmm&3 1 2i«n»i: 

«il!)ll-r*«ft*Oi»«tt©3>^^ h®«3 1 4 a t, 
SlfeA^*6i»tt©^5«vi'VhU^^«3 14bt$^ 
tr. 

[0 19 9] £©J:3ft*j«©**giaffi£«tt, «T 
©«fc3^LT«jfr-6^t*«T#S. #5XS«3 0 1 
HCMoT aS&ZmZ 3 0 0 nmfXA'^U >^L- 
TA^-->^f'5C<htCJ;0, y-h»3 0 2, 7 K 
i V7M (0^1ff) . *WCs8O4II»3 0 3 a 

U">7> (iU) ©5M% MUX 7. tf> 3- 
hiCJ;f9JiJS4 0 0 nmTilL, 7 * h 7^ i7 £® U 
Ty-M&»fflt3 0 4»»SlRBl:de e p-UVft 
(2 8 0- 3 2 0 nm) Tg^fTS. ^©#7 

T-'J>XU loot:, 10^-^>^t5. 



*>^bfcftK:C©«»3 0 4 
3, 3 14a, 3 14b«SflW5. C©1iffiJi* [0 2 0 0] 

^9/—)V (CH3 OH) 3 0ml 

fS5lh+->y5> (S i (OC2 H5 ) 4 ) 2 0ml 

8 5ml 

m.M (HC 1 ) 0.2 5ml 

7-fch— H-UP 8ml 
;i©#5'7.»££®£g7 , £U ^©*£, EJTF©» 3K£©{B«-3 0 3 bttSIHT*D 

i2 5 0t, lB#raT^— *>^-TS. ^— 5« [0 2 0 1 ] 

*9S—)V (CH3 OH) 



-r-f7-tr^;i/7-feh^-h 

mm (hc 1 ) 

T-tb-bVfr 
ETF©Ig (TFT. ttflEH. H**B©JgJ$) it, M 

mm 1 2 tR«tcbTff5. 

[0 2 0 2] #fi£&flltt. *tfaS«±K I TO 

SIS t ±i$© TFT7H Sffii: SrttfagBM 3 #T"t 

*»*-SiT, c©-t;uk:*il«W*ffiA-r*^tfcJ:»3 
>**h«. r, g, bu. &&tfBMm tfmm-m 

SK. LfrfcC sffl©Hi^£#nPS5£&4;fc«>ffilB 
□ *££IST£3*>©T&5. y— 



3 0ml 

( I n (COCH2 COCH3 ) ) 

2 0ml 

(S n (COCH2 COCH3 ) ) 

1 m 1 
8 5ml 
0. 2 5ml 
8m 1 

40 

[0 2 0 3] (Hfflfflll 5) 0 3 3 te#3Sf3©!S 3 ©II 
Jfi»!8K^A»*a*S«fflaSS©»fffiBIT**. 03 3 

K$3V»TH3 0 t|5l-^tCO^T«0'3 0iR|-«F^ 

LT-*©a**BfcRijiittWr*. 

[0 2 0 4] 0 3 3©3t^g»fflS1£ (7W£«) K 
*5ViT«, y-h^3 0 2±43<fcZ>*C s i|!g 3 0 3±KtS: 
^6tlfc«6*l»3 0 4S*i-lli;W^'Jy Ftf^X 
TffifiKU y-h««K304atLT*tt4** 
<h. CsfflttiftM3 0 4btlxT«ttgf *ie«*»riE-r 

50 <£>. 
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[0 2 0 5] T F s «±Ktt, ttffiJI 3 1 

3, 3 14a, 3 1 4 bi^Snt^S. Z.<DWtt&m 

«. r, g, Bctfisn. *^at«tt**"r«*3 1 

3 t, mfe^t)**ttCD3>^^ hfi«3 14 at, H 

&fr-DmMft<D77y2'?b l Jf7,1&3 1 4bi^t 
tf. 

[0 2 0 6] d©J;3fc*riW>£jj*g11ffiS«tt, KT 

CD<t5{CbT»ig-r«.^<hA^T^«). #5XS«3 0 1 
±CMoTa&&£Jite3 0 0 nmT'X/^y ^ U >:7*b * 

3-9S—)V (C 2 H 5 OH) 
rh7ih+yy7> (S i (OC2 H5 ) 4 

mm. (hc 1 ) 
OToii (tft, mmm o^^aw ) «, m 

[0 2 0 9] ±Era«*^PHr^-CR, G, B© 



46 

*TK9— £\Z.*r). y-h»3 0 2, 7H 
UXH (0^#-f) , &cktfC s^3 0 3&mmzMl$. 

[0 2 0 7] ^TOfiJ*® 1 /^ • y;M££Xfc!> 

3-MC«fc0&;fliU 2 0 0'CT?3IS|BK-*>^-rS> 
'<hlr<tO. J?34 0 0 nmO^'-hffii!l3 0 4 a*3 
«ktfCsffl!6»K3 0 4 b«rlRjl#K#J*f 

[0 2 0 8] 

•/)!/ • y;MS©il&jS) 

3 0ml 
) 2 0ml 

2 0ml 
0. 3ml 
ITlC^t. ^-+>^> ZL(OR, 

[0 2 10] 



G, BgB#3 1 3 



*9 (CH3 OH) 

-ff7±^)l7± b*-b 

&£ (HC 1 ) 

TFT7KlSiI583IU ffflifflyPt 30 

XgB («fltff) 3 1 4b«pjn i ^-*>^8L ' 
<£>g&#3 1 4bBSfiT*0. *»t?|fi*i4S*-r4"b© 

[0211] ttffiStfiffltt. *fftS*±K I TO 

stR t ±m © t f t 7 mm. t <&*f frgEa $ *t -t )v 

yt>9bW>. R, G, BgB, £J;Z>'BMgB) #W«-»S 
IM^Uy F^^^TMSntl/^WT, ft**** 
i6K, Ua>%>Cs»©Ki^£#IJBn»£fcafc»«IH 

U v7>£ffl^fc7n1rXTl£irr3©T% ft*©X 
/ty^'J >^lCJ:0JK)*SnfcS i O2 BtfCJt^Tfia 

[0212] (HigCT 16) 034 «#fg^©!fl 3 <D% 



0. 5-1. 5 g 
(R, G, BtCtDS^t-S) 
3 0m 1 

( I n (COCH2 COCH3 ) ) 

2 0ml 

(S n (COCH2 COCH3 ) ) 

1 m 1 



8 5m 1 
0. 2 5ml 
8m 1 

fc£HTB3 3 .hH— «#Ktn»TttH3 3 tm-Vm 

[0 2 13] El 3 4(Og^SBfflaiS (7KSfi) K 
fctvTtt. C sffil6ttBE3 0 4 b±lCli**113 1 2 £ 

[0 2 14] TFTfeitfC s»±fc:tt, «HgJ13 1 
3, 3 1 4*«»J«SnTlr»*. ZlOftflgJItt. R, G, 
BK*63ft. ^O^mtt^^T^3 1 3i, J»fi*v 

[0215] c©«t3tt»j«**-r*a*s*ffl*« 

tt. «T©J: 3 fcLTKjg-TS #5XS 
1£3 0 l±»rMoTa-&^SJ¥S.3 0 0 nmT'X/V^ 

2. 7KW«. fcitfC sH3 0 3 SISINrKJBjfc-r 

[0216] HJS#I 1 5 fcjjtfJ: 5 K LTJIS 4 

0 0 nm©-7-*-h«£§§:l8l3 0 4 a *5<fctfC s ffllfilRK 3 
0 4b£HEFK:»J*t*5. £©8MH4a9!T»9. AO 

[0 2 17] JWT»XS (TFT. (R G BSC, 
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fjs. mmm (rgbi, ^yfvhu^x 

[0 2 18] *tfa»£±tC I TO 

££ t ±k£cO T F T 7 U-f SIS t £*fftge»£ -tfT-fc ;u 

G, £=fctfBMSB) jWTW-fcMi/W^iJ v h*# 

-a, sac. y-neaw*jj«u>'5>s:ffl^fc^D-fc 

tlfcS i 02 KfcJt^Tfifl:/a-te;***nJflB£fcO, ^ 
[0 2 19] ±MiL;fcJ;5tC, JB3©H«fi»j»K:*^T 

[0220] erF. %i4<DmmBmizfrfrz>m7xg:Wm 
mmomffi&uz-D^Tmw-rz, mmmi 7)^35 

6 1 i±tctt. y-htie 1 2j&«jBjsanT43 0, 

■J 3 >»fl:lR 6 1 3 ±tctt, &«© a - S i 6 1 

4*i^J5KSnTt/iS. a-S igftl6 14±ICH M 

UStlfca-S i fiStt!6 1 4±fctt. n+ a-Sia 
>?£h/16 15a, 6 15b6^Uftl'6nKK 
>ttffi6 1 6 a. y-Xtt@6 1 6 btfBf&zhx^ 
-5, FH>1I6 1 6 afciy:v-^ll6 1 6 b± 
S i Nxfll6 1 7A«sESnt^5. COS iN 
xH6 1 7tt, ^KfflJBrtHfeSlftSnT^*. S i N 

xi6i7idi #ijzs7>mmmm (777??[- 
7>ss«tgB6 1 8d±tc«, mmm6 1 1 otf«#j*a 

[0 2 2 1 ] #77.2«6 1 l±ttt, SWft 

]| (Cs» 619a~619 c /W^J&SnTi5 D . C 
sS6 19a~6 19c±tll -> U a >gtffclg 6 1 3 
^lta>^^7 bffl«§6 112a' ~6 112c' 



(25) 

7W$£ftTHS. $?>t, ^©±{C(i» SiNxl6 
1 7. sP'J ->5>»«Hli6 1 8 a~6 1 8 c. fcJ:tf 
t&JH0E6 1 1 0*«»fitSnT^4. Cs8619a~6 

1 9 c±K«. n>^^7 hffltt®6 1 1 2 a ' ~6 1 1 

2 c ' t^f -53>^i7 h*-;U6 1 1 2 a~6 112 
c^-tn^n^JSjcStlTtJO. 3>*£ h^-;i/6 1 1 
2a~6 1 12crttli I TOSliB^*ffi6 1 1 3 a 
-6113 c^M^ntl-^. V-Xtt®6 1 
6 b_h£*>3>^;7 h*-JW)SSnT*0. C©3 

10 h*-;n*j(c I T08!iS*ffiS6 l l 3 ai>Wf£ 

ZtlT^Z* COiitl/TTFTTWSfi^lllJSS 

[0 2 2 2] TFT7H Sffi±#fC«, *fftm 

1611 5^t§^7XlS 6 1 14*? 

*f[6]fl:@6 1 1 5£TFT{C*ffa£-ti-&.J;5J;:LTg2B 

«. Mil 6 i i 6«snri^. 

[0 2 2 3 ] J2tB$j££#t- SttA$^SIttt. 6TF© 
20 1 l±l;Mo-Ta&M^3 0 0 nmT^t7i"J 

($SiH) 6i9£Wi:Mtl). 

[0 2 2 4] *^T, ^<D±\ZZf?X-?CVD\ZJilOi' 
'J3>lft(t6 1 3£J¥£3 5 0 nmt'MU -t©± 
l:a-S i Jf£JS2 3 0 0 nmTML, S6iC^C0± 
Kn + a - S i m&JmZ 5 0 nmti*Mt5. 'A^ 
T. a-S i Jfi3,};tfn + a - S i 
T, &#c©a-S i feUm 6 1 4i5«fct£n + a - S i 3 
so >^?M6 15a, 6 15b^Mt5. 

n+ a-S i ziy^V hM6 1 5 a, 615b©#gi 

>d/, tfiJAkfR I E (Reactive Ion Etching) iCiOfT 
•5. 

[0 2 2 5] ^t, 3>^i? hgBCDS i Oxl6 1 3 

+ a-Sin>^i'hl615a, 615 b±iC. A 1 

40 h"K>tl6 16a, 7-XiI616b, gl^Lft 

12a'~6112c' ^RBttC^fiKT-S- 3 >^ ^ h 
6112a'~6 112c'(l -^n-e*niii^« 
I6113a~6113c t&tffiZtlTm&ltLttiZZ. 
tlz£V. CsSiSCsi-a^fhMIia?* 
<ST*Ci:*tTS4. :CD|^, C s ffl*&B:§i«y- h 

116 16a, y-XSS6 16b. *5«t^n>^^h 
g|5m^6 112a'~6112c' ±(C, ^X^CV 
so D{'«tD. S i NxK6 1 7^J?5 3 0 0 nmT^lt 
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tO 2 2 6] ifcl^T, ^©SiNxl6 17±l;*'Jy 

7>K©®ftgB£ffiftl$(C/^->$:6U ^<D'&Z.ft 
t3^T3[sI»DjgL, *feg&6 18a~618c 

ffiZ^lZflyZifrZK, Z\n*2 5 0T;. 6 0#gg 
©^fe^fT-5o Cl©ct-5(CL,T. TFT7KS«±C 

-So 

[0 2 2 7] ^ClC, C©±l:y7X-7CVDTrifiT 
£>£S i Ox|gJMI6 1 1 0 £JP£ 1 0 nmt-«t& 
hffi6 1 1 1, 6112a©SiNxl6 

1 7, flgtgjf 6 1 8&<i:ZfS i Ox 6 1 7 £CF4 +O 

2 ©S^XTF7<l7f >^UTn>^i7 b*-;U 

*»«T6. z\taz i ^ u yy 

u /%5>-~yy-tz>z.t.\z£.K)mmnM& 1 1 3 a~ 

6 113 c&Wtl>. — ^IS6 1 1 4flJ«, 
jlcJ|fi]S«6 1 1 4±C I TOSrX/ty >i/b, at 
>m®6 1 1 5«:»j£T*. C©*ffti1£6 1 1 4i± 
j£©TFT7KXt£6 1 1 ££*fftgB«3-e-T-fe;i'£ 

[0 2 2 8] I TOWX^^fi, ±ICHC 1 +HN 

03 +h 2 o©s^**sffl^Tff #>)y?ym 
X7-yj)i?±\zw.f&iTo&f$.m?z>t. mmnm 
mm*&<tz^±\z, uisx h<DK9->\zm,x-*M 

^X^CVDTS i Oxffift|£&j$KU Z\(DS i O 
x«*Bt*^l/T I TOBt*»lSUfc«^ICtt, I TO 
IR©1fi*tt*«l^±"r*±K. 1M Kl9f>ft)0. 5 

[0 2 2 9] X/W^U >yT*$§lb7c I TO 

fitt*-$»8»*MS©BtJta*SfcS I TOffltrt«»(SSftT 

*«^*>*ofc*«. *5Binfcj:fttf. #'j->7>a*7 



(26) 

-7 j )v$±\zfcmmtLTmmm&m^z>z.tiz<i:-o 

X, RGB©#fe*©IB»£3WTRK©*l^£Rft 

0 nm6t±T*n«, ¥S{fc£*liT?#. 63if©f£#£ 
[0 2 3 0] (£flfim 8) B3 6tt*3EW©»4©£ 

Mj&mzfrfrzmihm^wcDT u-f a«©»rfflBT» 

3. 0 3 5 a5^(ro^T«E3 5 till— © 

10 [0 2 3 1 ] £g£09 1 7 T?tt, #Sl«*ffll6liBI*«y- 
Ml 8TI1 #««*Sil«'J>'7>«*7-7>f 

ffi<fz)&\Zbm^1Stf&<^ 1 0 nmi^ 5 0 nm§S 
[0 2 3 2] C©7KS«T«. Csi619a±lC 

a>^^hfflm^6 112 ' &mrx:^tt\,*. -rtzt> 

1 1±\Z. vU3>t«6 1 3£fl- 
20 IXC s^6 1 9 SLtfM&ZtlX&K). ^-©±fCS i N 
xI6 17 ^bt#'Jy7>Slfi6 1 8 alfiMtic, 

[0 2 3 3] ±E«J«£*rr*7U"fS«B:. £TF©=k 

1 ±lCMo -T a&&&m2 3 0 0 nmWy^'J > 
yU/^-z>^f§^!:t: < J;f)7''-htg6 1 2, 

[0 2 3 4] ifct^T, f0±t7'7X-7CVDII < tOy 
U 3 >^t;lg 6 1 3&m2 3 5 0 nmfML, ^©± 
30 l;a-S iI^JpS3 0 0nmfML, Sf,l;f(D± 
t'n+ a - S i JlSr/pS 5 0 nmTJB&Jgsrrs. #1^ 
X\ a-S i Bi3=kZ>*n + a-S i|5/^-->^L 
T, ft^©a - S i gttI6 1 4i5<J;tfn + a - S i 3. 
>^i/M6 15a, 6 15bJMtS. C©£#> 
n+ a-Si3>?i7M615a, 615b©#8t 

[0 2 3 5] *<^T\ y-h». «<M&©5l*tHU«i 

S5©S i OxI^HF4ffl^Tl7?>^l/T3>^ 
40 £ h*-Jl/£^f£-f -So ikf::, n+ a-S ia>^?H 
1615a, 6 15b±l:, A 1 EH&X/ly & V ytf\Z 
«fc9»J«U rt?——>tfLX. KK>fl6 1 6 
a, 16 b, a^bft^x-^IE*! 

*£) , (CsS) 6 1 9£IWc#tf-r*. 

-^©fg, iffl±l:7"7X7C VDt:«kD. SiNx61 
7 £J?£ 3 0 0 nmT^ItS. 
[0 2 3 6] ^VT. COSiNxlS6 17±l:#Uy 

50 Wlcf^^l3tbTM/^->©i§*Mt'5. 
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Olf, T^yK>y. ^-^>i/Sr-S-n^-"tlR G B (C 
0^X3 0*10 jib, *&gB6 18a (6 18b, 61 
8c) &Ml&-?%o £ffi*«3fcbfc«K:S«£ 

Tb'JJ'XSe 1 8 d^(I^77.{t^-&. in£2 5 

■y£7.a$6 1 8 dCDSfefeSrff 5= CIWJ^CbT, TF 

[0 2 3 7] CCllI^^X^CVDtSilT 
i Oxmm$k6 1 1 0£J*£ 1 0 nmT-ffcUbfc 
«, /~W h*H». a>*£h«6lll©SiNx. 
^J7-7^;U^*5J;^S i Ox£CF 4 +o 2 
XT'F7-f x>>^>^bTrj>^i7 h*— ;n£jgfirr 

-5. ^tC, ifUC I TOW'^'J >^b, 
>^T-5>^tlCJ;DH*«1l6 1 1 3 a (6 113b, 
6 113c) ZMfc-tZo 

[0 2 3 8] *tft*t£±K I TO 

^7>/i^^u>^b, a^^ma^jgjs-r*. c©*tffl 

a«t±j40TFT7U"f *«6 1 1 i£*fftiE«3it 

[0239] mmm 1 8 ic«tn«, swg*pj£jH©*B 

[0 2 4 0] ±EIBi~JB4©||«S»!8K*tt*a* 

-So 

[0 2 4 1 ] 

[0242] sii:, *»WK«tnii, h— ©■-*?»*£ 

fc*5C4*J-C*5. C©illSTFT±l:»*t« 

S«*iS©IHIi!Ii*fiffb<iM>U ^iryyWW»flE**lt 

b^SSjUe^— K©fc©£itj^gDT#£>;i£:;^T- 

[0 2 4 3] *2t, 7Ki«±l:#'Jy7>SIt 

mzm-tzjsmxit. ^©HHjHRSsKJt^TigR 

TFTtc#ii*y/-5?3i*/hS<. *@i 
[0 2 4 4] SB 3 #U ->5 
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HiJjS"rs^<t^T#-5. $<=>(c, ±feEmbodiment 1~ 
[HiB©fB*!4KW3 

[01] (A) ~ (D). tt**Woa«S«fflS«SIH 

[02] (A) By-h»tCs*iW8ijT»4TFTS 

«£^t"¥ffi0, (B) « (A) (I^fTFTllOf 

[03] (A) (iCs*>y-hiiS©TFTfi|^ 
T¥ffi|l* (B) it (A) K^TTFT»£©l£ffi[p]8& 

Ho 

[0 4] 2f£^M^43ttS^S*^Sg»/1'V FSBSr^-r 
[0 5] *^W^*3tt-5ffift*^SHW/1«v KSBSr^t" 

*T®0. 

[06] *ffi«H*tt««ft**S«©/^y HWSSf 

ao [07] *^B^(c*3tt«.f^S«^S«©/ , ?-y 
$rffl0. 

[08] (A), (B) ttHSCSt^fHaoffSl 

[0 9] (A) ~ (D) itmeiZ^-T/^y h*«©ff«I 
g£^T»rB0. 

[010] (A) ~ (E) Iffl7 K^-T^y K«8©f£» 
Ig£*T»TB0. 

[0ii] (a) ~ (e) it%n<DnMMmiz&iiz>a 

so [012] #5S9J©38 1 ©HJfi»«fc?5>J&»<&»^fiflMi 
*1££7jH~#r®0., 
[013] *»BJ©H 1 ©|^lfi»«K^*>*3i^S«ffl 

[014] 013 fc^T^SSWBSKK&ttaa >^ 

[015] *mji<D&2<DmffiMmiz&i-fz>i&7ni&wm 
[016] (a) ~ (h) «0 1 5 t^-ra*s«ffls 
40 [01 7] **w©jS2©s6jfi^ffit*ttaawS«ffi 

S«2:*-r»Tffl0. 

[018] (A) ~ (H) llil 7 Kljjtr**gBfliX 
S©«jS*te*itt«-rsfc*©WfiBH. 

[019] *5SW©tS2©Sll6}gJ8{C*tt*awfi«ffl 

[02 0] (A) ~ (H) (J@i9i:^ti^iffli 

«©»jfi*ffi*ittwr-5fc«&©Wfffiia. 
[021] *«w©iS2©sii6}ij«fc*^<&a*»«ffl 

so [0 2 2] *»W©f|2©Sifi»!BlC*tt<53tSS11ffl 



4#H¥8-327991 



(28) 



53 



S*g£^-?"$rffi0.> 
[02 3] (A) ~ (I) 130 2 l*iM2 2\Z^-T 

[024] (A) - (G) BB2 1*«ttfB2 2l:^t 

[02 5] *58W®JB 2 <o^«»ffit:*it 

[02 6] (A) ~ (G) (JI2 5(C^-fg^ggffl» 
SO Slit^ffi £ ijaj-f * It #> © »r® 0 . 

[0 2 7] #3B9i©je2©^tt#ttfc*tt*a*S«fli io 
SS5r^TirB0o 

[02 8] (A) ~ (K) «0 2 7tC^TS^gBfflS 

[02 9] #»H©8 2©£Ji»ffiKfcW-***gBfl! 

[03 0] *»9J©IB3©^lfi#lBfc*tt*£*£1I:ffl 
S1££^T$rffi0. 
[03 1] *5S9i©flS3©^;W#tBK::mt*ajj*g«ffl 

[032] *mw<D%3<DnMMM\z&v%m;^giwm 

[03 3] #»9I©83©*iS»aBfc:mt*£jSg«JH 
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*«^*T»fffi0o 

[035] *mm%i4<DmffiMn\z&tfz>%mgiwm 
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